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In order to properly understand the nature and value 
of the improvements in asphalt pavements, hereinafter 
described, it is desirable first to obtain some knowledge 
of the history, nature and present condition of the art 
in Europe, and especially in the great capitals, London 
and Paris. : . 

Ina pamphlet published in 1721, @ Greek professor, 
Eirini d’Eyrinys, mentions the discovery he had made 
ten years before, inthe Val de Travers, Canton Neuf- 
chatel, Switzerland, of a mine of asphalt similar to the 
beds of that substance existing in the Valley of Siddim, 
near Babylon. He enumerates its advantages, both in 
medicine and in building, claiming that it entered into | 
the construction of the walls of Babylon and the Tower 
of Babel. His successors contented themselves with 
extracting asphalt or bitumen for medicinal purposes 
until the end of the century. In 1834, M. de Puvis, in 
the “Annales des Mines,” gave particulars of the manu- 
facture of asphalt mastic at Pyrimont and recorded the 
eontidence already felt in that mastic used for foot 
paths at Lyons. 

It was seen that in summer the pieces of rock that | 
fell from the carts between the mine and the mastic | 
works at Seyssel, compressed under the wheels. In 
1349, a Swiss engineer, M. Merian, put this lesson to 
profit by constructing a Macadam road of asphalt, 
which was compacted with a roller. This road was 
spoken of by M. Malo, in 1856, as being still in good | 
order. 

The first compressed asphalte was laid in Paris. on the 
Rue Bergere, by M. Vaudry, in 1854,0n trial. Another 
trial was made on a larger scale in 1858, on the Rue St. 
Honoré, in front of the Palais Royal, where there was a 
daily traffic of 13,000 one-horse vehicles. The result 
was satisfactory, and the laying of compressed asphalt 
for street pavements and of mastic for sidewalks was 
begun on a large scale, and has been systematically 
continued until the present time. In 1880 there were 
500,000 square yards, or 19 lineal miles of compressed 
asphalt pavements, and over 4,000,000 square yards of 
asphalt mastic sidewalks in that city. 

The first pavement in asphalt in the city of London 
was made of compressed Val de Travers asphalt in 
Threadneedle street, near Finch Lane, in May, 1869, 
and the next ia Cheapside, in October, 1870. At the end 
of 1878, there had been laid about 11,000 lineal yards, or 
about 100,000 square yarcs of this pavement in that city. 
There are also many hundred thousand square yards 
of sidewalks laid in asphalt mastic in London. 

Malo early restricted the use of the word “asphalt” 
to bituminous limestone, and in this use he has been 
followed by most European authorities and experts. 
Dictionary and encyclopedia makers, as well as chem- 
ists, however, use the words asphalt and bitumen in- 
terchangeably. In the United States, the term asphalt 
has been often, but improperly, applied to pavements 
in which the cementing materiul was coal-tar or its 
products. The use of the term asphalt, in connection 
with the American or Trinidad pavement as laid in 
Washington, is justified both by the analogy that the 
pavement hears to compressed natural rock and by the 
fact of that use having now extended over a term of 
more than ten years. 

The principal natural rock asphalts are those of Val 
de Travers, Seyssel, Sicily, Lobsann and Limmer. The 
chemical constitution of these is nearly the same, vary- 
ing somewhat in proportions, and consisting almost 
entirely of carbonate of lime and bitumen (or asphalt), 
the latter comprising from 8 to 12 per cent. of the whole. 
Rock asphalts used for pavements are laid either com- 
primé or coulé—i. @., a8 a compressed powder or as 
mastic, the former method being considered by Col. 
Haywood, City Engineer of London, and other standard 
authorities, as most suitable for carriage-ways, and the 
latter method for sidewalks and similar uses. For the 
former use, the rock is broken by a Blake Crusher and 
powdered by a Carr’s Disintegrator, after which the 
powdered rock is heated in revolving cylinders to from 
212° to 284° Fah., and transported to the place where it 
is to be laid, usually in covered sheet-iron wagons or 
carts. It is spread over the foundation, which is 
usually of concrete 6 inches thick, to a uniform depth, 
by means of rakes, and compressed by heated ram- 
mers and other tools, to a thickness of from 1% to 2% 
inches, depending on the probable amount of traffic. A 
gang of twelve men can lay about 500 square yards per 
day. Owing to the high cost of this material, caused 
by transportation across the ocean and to 25 per cent. 
ad valorem duty, the price of rock asphalt pavement, 
including a6 inch concrete base, in the United States, 
has varied from $4 to $6 per square yard, and conse- 
quently very little of that kind of work has been done 
in this country, although repeated samples have been 
laid and every means resorted to by the wealthiest of 
English and French companies for its introduction. 
Besides the high cost, its slipperiness has also been a 
decided obstacle to its general introduction into the 
United States. 

When used as mastic, the rock is powdered and 
melted, Trinidad or other bitumen being used as a flux. 
The whole is run into blocks for transportation to place 
of laying. Here it is remelted, more bitumen being 
added, and the mass mixed with from 30 to 60 per cent. 
of pebbles, broken stone, grit, ete. In this form it is 

















{to find a means of using the culm or fine coal-dust 
| or handled. 


| was just beginning in the United States. 
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laid on a base of concrete for sidewalks, brewery floors, 
and other similar uses. For these uses the mastic can 
be laid much thinner than for carriage-ways. For 
many years it has been a dictum of Malo and other 
European experts that no artificial mixture could be 
made equal to the natural rock for paving purposes. 
But this, like many other similar assertions, was 
destined to be proven untrue. Men saidthat Columbus 
eould not make an egg stand on end, and that Stephen- 
son could not run an engine on wheels by the use of 
steam, and that Cyrus Field could not lay the Atlantic 
eable. All of these things were done, however, and the 
commerce of the whole world revolutionized in conse- 
quence, 

Edward J. DeSmedt, a student of the chemical school 
of the University of Brussels, was early interested in | 


| the asphalt pavements of Paris, and analyzed the ma- | 


terial used in their construction. Having come to the 
United States in the year 1861, he began experimenting | 


which collects in large quantities where coal is broken 
In the year 1869-'70 his attention was called 
to the subject of concrete pavements, a craze for which 
His efforts 
were directed toward finding a composition that should 
be equal, if not superior, to the natural rocks of the Val | 
de Travers and Seyssel for paving purposes, and that 
should rival those materials, at least in cheapness. In 
the course of his experiments he coneeived of the eom- 
bination of silicious sand or powdered carbonate of | 
lime cemented together by Trinidad asphalt or bitumen, 
the latter being first tempered with heavy petroleum 
oils or the residuum of the distillation of those oils. In 
February, 1870, he applied for United States Letters 
Patent, which were granted and issued May 31, 1870, 
numbered 103 581 and 103,582. These were reissued July 
27, 1880, numbered 9,324 and 9,325. 


Samples of the new pavement were laid in the course 
of his experiments in and around the works in Jersey 
City, and in the summer of 1870 about 500 square yards 
were laid in front of the City Hall, in Newark. For this 
work the crudest implements were used,and much of 
the material was burnt and otherwise injured in the 
process of mixing and laying. A portion of the pave- 
ment remained for some time and gave encouragement 
| to perfect machinery and appliances for properly hand 
| ling the materials. 

The American Asphait Pavement Company, the Gra- 
hamite Asphalt Company, the Grahamite Asphalt Pave- 
ment Company, and the Grahamite and Trinidad As- 
phalt Pavement Company were successively formed 
during the next five years, for the purpose of introduc- 
ing and laying this pavement. which was, therefore, 
known at different times as the American, the Gra- 
hamite, and the Trinidad asphalt pavement. 

Under these various companies but little more than 
good-sized samples were laid for several years with 
somewhat varying success, though no positive failure 
was made. The most notable successes were the pave- 
ments laid in 1873, on Fifth avenue, between Twenty- 
fourth and Twenty-fifth streets, near Worth Monu 
ment, andin Trimble place, from Duane to Thomas 
streets, in the City of New York, andon the east side of 
Sixth street, in front of Independence Hall. opposite 
the Ledger Building, in the City of Philadelphia. It 
was these specimens that first fully demonstrated the 
durabilty of the pavement under the severest tests of 
heavy traffic and changing temperature that those 
cities afford. 

It was reserved, however, for the City of Washington 
and Capital of the country to first introduce and adopt 
the pavement on an extended seale,—this introduction 
and adoption being rendered the more remarkable from 
a consideration of the following facts: 

Between the years 1871 and 1874, under the inspiration 
of “ Boss” Shepherd, and by his bold and unflinching 
action the Capital of the Republic was converted from 
an over-grown village of mud and dust into a beautiful 
and clean city, the most beautiful in fact, and grandest 
in possibilities on the Western Continent. 

During this time every known form of pavement 
patented, stone, wood, or conerete, was tried. It wasa 
cold day when any patentee got left if he could 
induce his member of Congress to give him a letter to 
the Boss. Then came along and severe Congres- 
sional investigation, which, justly or unjustly, resulted 
in the overthrow of the Board of Publie Works, and the 
appointment of temporary Commissioners. Under the 
skillful management of such men as ex-Governor Den- 
nison, Captain 8.L. Phelps,and Hon. J. 


| 





| 

| they manage the affairs of the District and City, that in 
1878a Democratic House of Representatives and a Re- 
publican Senate adopted the act of July 11, creating the 
present (known as the) permanent form of government, 
by which the essential feature of the temporary form, 

| viz: three Commissioners was continued. 

Pennsylvania avenue—the finest in the world—had 
been the first to be paved with wood, the completion of 
which, in 1872, was the occasion for a big jollification 
known tohistory asthe Carnival. But the wood soon 
began to rot. Within four years the avenue was about 
impassable, and business was rapidly leaving for more 
desirable localities. 


Late in the long session of 1876 Congress appointed a , 
Special Commission, consisting of General H. G. Wright | for experiment. 


jury Department to 
|} pavement, to be laid like the Fifth avenus 


| ment, and especially for its extensive us« 


H. Ketcham, | 
order was brought out of chaos, and so prudently did | 


[29 


late Chief of the Engineer Corps of the ‘United States 
Army; (General Q. A. Gillmore, also of the Engineer 
Corps, now in charge of the Engineer Department of 
the Atiantic, and Hen. Edward Clark, Architect of the 
Capitol, with full power to repair that and 
with restriction as to cost instruction of any 
kind, except to select and lay the “best known pave 
ment. 

This Commission advertised for 
every bidder to furnish his own specifications 
eral score of offers were received, with specifications 
for pavements of every conceivable kind. The 
mission took a sponge and wiped out pavements 


avenue 


ho or 


public proposals 


Sey 
Com 
all 


composed of wood, all containing coal-tar, and seleeted 
the “ Grabamite and Trinidad” over all others. Find 
ing that the season was too far advanced for that 
pavement to be laid and completed on the whole of the 


surface before winter, the Commission awarded two 
third, 54,000 yards, between Sixth street and the Treas 
the and Trinidad 


pavement 


“ Grahamite 


before referred to, and under the superintendence of 
Prof. De Smedt, andthe remaining third 
yards, between the Capitol and Sixth to the 
North American Neufchatel Asphalt Company to be 
laid with Val de Travers compressed rock, on condition 


r 27 square 


street 


i that it should cost no more than the Grahamite, viz. 
$3.78 per square yard. This was the first great victory 
for the “American “ Grahamite or “Trinidad 
pavement. 

The law of July 11, isis provided that one of the thre+ 


Commissioners of the District, to be appointed by the 
President. by and with the advice of the Senate, should 
be an officer not lower than the rank of major, from the 
Engineer Corps of the United States Army, and the two 


others were to be citizens of the District for not less 


| than three years. 


Major Wm. J. Twining was specially selected as Engi 


neer Commissioner on account of his superior engi 
neering qualifications. To him is largely due the 
credit of discovering the merits of the Trinidad pave 


in the eity of 
Washington, 

Thereupon the whole subject of repaving the city 
came under consideration for immediate action by a 
new board of commissioners. And again publie pro 
posals were invited, each bidder to furnish his own 
specifications. Meanwhile Prof. DeSmedt was ap 
pointed Inspector of Pavements for the District of Col 
umbia. The commissioners then confirmed the judg 
ment of the special commission that paved Pennsylvania 
| avenue by selecting the same pavement which has since 
been made, and now is the standard pavement in the 
City of Washington for all streets of suitable grade and 
eharacter. It isthis pavement which has caused Wash 
ington to become, The hest paved and cleanest city in th 
world, 


From the last report of Capt. F. V. Greene, Corps of 


} 
| 
| 
| 
| 


| 
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| Engineers, U. 8. A., assistant to the Engineer Com- 
} missioner of the District of Columbia, made to his su- 
| perior officer, Maj. Garrett J. Lydecker, U. 8.C. E 
| Engineer Commissioner of the District of Columbia, it 
| appears that since i878 there have been laid about 700, 
000 square yards ofthis pavement in the City of Wash- 
| ington, of which about 550,000 square yards were for re 
| placement of wooden pavements, and about 150,000 
square yards for re-surfacing the coal tar pavements. 
‘rom this report it also appears that the annual cost 
of maintaining the smooth surface pavements in that 
city, including the re-surfacing of coal tar pavements 
has been 3'2 cts. per square yard. Upon the asphalt 
peseenents proper the cost of annual maintenance has 
een Only about *s of a cent per square yard 

The Barber Asphalt Paving Company has laid about 
| 36 of the work in the City of Washington. and during 
| the past four years has successfully introduced the 
| pavement into the cities of Boston, Philadelphia, Buf- 
| falo, Erie, Youngstown, Omaha, Louisville, St. Louis 
j} and Chicago, and are now engaged in laying several 
|}miles of the pavement on the famous St. Charles 
Avenue, in the City of New Orleans. Over 1,500,000 square 
| yards or about 100 lineal miles have been laid by this 
}eompany during the past six years. They claim that 
| the pavement can be laid successfully to suit any cli 
mate and any traffic. 

The materials which enter into its construction are 
exceedingly durable, and are not subject to atmos- 
pheric changes. The cementing material in the wear- 
ing surface is of the best of Trinidad asphaltum, which 
is a natural bitumen that has been subject to tropical 
heat for centuries. When properly prepared for use. 
it is very ductile and tough. It contains no volatile oils 
| which are found in such abundance in coal tar and its 
products, and its melting point is many degrees higher 
than that of tar. For these reasons, it constitutes the 
| best cementing material yet discovered for paving pur- 
poses. 

Aside from all questions of hygiene or health and of 
eomfort, there are two considerations of a pecuniary 
character which are too little thought of by engineers, 
who are too much inclined to limit the scope of inquiry 
in selecting material for paving purposes to the two 
questions of cost and durability. The first of these is 
the saving in wear and tear of vehicles; this saving on 
a smooth surface pavement must amount to 50 per cent. 
of the cost on block pavement of whatever material. 
The other point relates to power of traction. In acom- 
munication to the Engineers’ Club of Philadelphia, 
|} made by Rudolph Hering some months ago, it is laid 
down that if one horse can just pull a given load on two 
iron rails, it will take one and two-thirds horses to pull 
ithe same load upon an asphalt pavement, three and 
| one-third upon good Belgian blocks, five upon ordi- 
nary Belgian blocks, seven upon good cobble stone. 
| thirteen mm ordinary cobble stone; twenty upon an 
| earth road and forty upon sand. From this proposi- 
| tion the conclusion is irresistible thatthe substitution of 
asphalt pavements forthe various stone pavements now 
in common use in our cities, would result in saving from 
| 50to 75 per cent. of the cost of transpor ation of pas - 

sengers and goods. And this is a matter which affects 

every individual residing in our cities. It means the 
cost of all building material, food and clothing, as well 
as the cost of all materials required for manufacturing 
ee rposes and also of the manufactured articles, coulc 

» materially reduced by this saving in the cost of 
transportation. hese are questions which our engi- 
neers, who are specially interested in city pavements. 
should investigate very carefuily. It affords arich fleld 
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THE FORTH BRIDGE; DETAILS OF TUBES. 
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THE FORTH BRIDGE, 


On Manipulating the Material, and Build- 
ing and Drilling the Great Tubes of the 
Forth Bridge.* 


BY ANDREW 8. BIGGART. 


(I) 

The Forth Bridge has on various occasions 
formed a theme of deservedly widespread 
interest, and the general character of the 
undertaking is more or less familiar to engi- 
neers. Acomprehensive view of the subject 
and of the numerous engineering questions 
involved, has also been lately so ably given 
by Mr. Baker, that the writer purposes in this 
paper to at onee pass on to examine some of 
the later details of the manufacture of the 
superstructure, such as that of the work in 
connection with the great tubes. 

One of the well known features in the de- 
sign of this undertaking demands that 
struts of hitherto unequalled length and 
capabilities for resisting thrust, be employed. 
The form which best fullfils these conditions 
is the tubular. As well-nigh six miles of tubes 
are requiredin the completed bridge, .it at 
once becomes evident that the construction of 
of these could only be effected within a reas- 


onable time, by the adoption of special! plant. | 


Owing also to their novelty of form and great 
size, no machinery was in existence capable 
of dealing with such work. On aceount of this, 
and for various other reasons, Mr. Arrol de- 
termined to design special plant forthe whole 
work, the description of a part of which, and 
the mode of working it, can be but seantily 
treated of in this paper. 

The struts required are of various dimen- 


*Paper read before the Institution of Engineers and 


Ship-builders in Scotland. 
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| sions, ranging from that of the largest, which 
is 12 feet diameter, to that of the smallest, 
' which is only 3 feet. The description of the 
former only will be considered in this paper, 
since all are very much alike in design. 
| Fig. 1, on the 
'eross section of one of the 12 feet horizontal 
‘tubes between the piers. It consists of 10 
plates and 10 longitudinal H beams, stiffened 
at intervals of 8 feet by means of the circular 
girders shown inelevation. The girders, again 
are made up of diaphragm plates, connected 
,to inner and outer angles, the former being 
rivetted to the H beams, while the latter are 
similarly fixed to the tube-plates. 

The work to be performed is somewhat as 
follows: 

The first, andfor a time the most difficult 
operation (owing to causes to be hereafter re- 


ferred to) was the curving of the heavy plates. | 
These, it may be mentioned, are 16 feet x 4 


feet 4 inches X 1} ineh and 1} inch thick, and 
weigh from about 28 ewt. to 32 ewt. each. The 


method now adopted is to bend them while | 


hot in a large hydraulic press. from which 


they are removed, and allowed to cool slowly. | 


When cold they are again placed in the press, 
and straightened finally. The edges and ends 
are then planed, and each plate is weighed, 
marked, and laid aside, ready to be placed on 
the tube when required. 

The longitudinal H beams are made up of a 
deep webbed tee and two angles, being partly 
drilled through these before erection. The 
circular girders are also partly drilled before 
being placed on the mandrel. These different 


parts from the main tube proper, leaving out | 


| the connections to skewbacks, the girder fix- 
|tures, tees, and other minor details, with 
| which it is not at present intended to deal. 

The tubes are built round about a mandrel, 


present page, shows the! 
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being supported therefrom by temporary con- 
nections, and are drilled through the various 
parts, while in exact form they are intended to 
be when finally erected. (See Figs. 3 and 4). 

This hasty sketch of the different steps of 
the work required to be executed, will enable 
the details to be more clearly followed: 

The plates are heated in gas furnaces, of the 
style shown in Figs. 7 and 8. The pro- 
ducer is close at hand, and from it the gas 
led along the tube T to the box B, and thence 
distributed to the different furnaces by means 
of other tubes. 


The gas is admitted at the side, as well as 
the back of each furnace. This, by the way, 
was an afterthought, to enable the plate to be 
more evenly heated than when the gas was ad- 
mitted at the back only, and it turned out a 
decided improvement. 


The escaping gases pass off through the 
flues G, which are highly heated thereby, and 
these in turn give a part of their heat to the 
incoming air, which is then passing along the 
flues A, on its way to the open furnace. 

The plates to be curved and heated to a dull 
red, after which they are withdrawn from the 
furnace by means ofa hydraulic ram. To the 
end of the chain from the ram is attached 4 


| pair of tongs, made so that the greater the 


pull required, the firmer is the grip. The 


| plate is withdrawn from the furnace on rollers, 


and run over a table into the hydraulic bend- 
ing press shown by Figs. 9 and 10. A pressure 
of 800 tons is now applied while the plate |s 
between a set of convex and concave blocks of 
the form necessary to bring it to the proper 
eurvature. 


Almost immediately on the blocks being 


| separated, the plate is seen to be undergoing 


a change of form, and this so quickly that it js 
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THE FORTH BRIDGE; HEATING FURNACE AND BENDING PRESS FOR PLATES. 
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quite perceptible to the eye. Sometimes the 
convexity becomes greater, while at other 
times itis the reverse. In all cases the plate 
warps longitudinally, this taken place princi- 
pally atthe ends. The distortions are most 
regular and inexplicable, a plate seemingly 
under exactly the same conditions assuming a 
totally different form, nay perhaps the very re- 
Verse of that taken by the immediately preced- 
ingone. On being removed and allowed to cool, 
the plates gradually become in almost every 
case somewhat better, but scarcely ever suffi- 
Clently so as to be suitable for the purpose for 
Which they are intended. 





GAS FuaNacE, 


LONGITUDINAL SECTION, 


Fig. 7 





Fig 10 
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Many methods were suggested, and tried, to 
overcome this warping of the plates: thus, for 
instance, the edges were covered up, thereby 
allowing to cool more from the centre ; another 
mode was to reheat and give them a second 
squeeze; yet another was to allow them to 
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Fig i 


Plate cracked while bemg oem cold 
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size. When cold, each plate is again pleced in 
the press, and straightened by means of re- 
peated squeezes,strips of thin iron being placed 
above and under the points necessary to be 
brought to the true form. This answers the 
purpose admirably, and is the only method 
now in vogue. 

A somewhat striking incident happened 
during these preliminary trials. It arose out 
of an attempt to bend one of the 1} inch thick 
plates while cold. During this process ;the 
plate cracked in several places, although the 
curve was only equal to that of a circle with 
a 6 feet radius. Samples for bending and 
tensile tests were cut off, and quite up toa 
specified quality. (See Fig. 11). 

Mr. A. Arrol attributed the failure to un- 


|equal cooling at the steel works, and this is 


borne out by the fact that different parts of the 
same plate are not uniformly easy or difficult 
to cut, but both these experiences are often 
found in a single plate. 

Mr. Baker thought the failure of the plate 


cool partly, lying on a series of iron rollers, | to stand the bending was due to the fact that 
set to the true form the plate should take. | its edges and ends were not planed, but were in 


These and others gave only very varying suc- 


quantity at a time, laying each plate, as it left 
the press, on the top of the immediately pre- 
ceding one, with a layer of ashes between, 
allowing them to cool in piles of convenient 


the state they were in when they left the shears 
cess. The plan finally adopted was to curve a| at the works. 


He had made a series of experi- 
ments with sheared and planed plates and from 
the results obtained arrived at this conclusion. 

Annealing removes satisfactorily both these 
objections, and in this lies the great benefit of 
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them to coo! as described. 

The hydraulic press (see Figs. 9 and 10), for 
bending the plates, consists of a setoffour 24 
inch cylinders C, resting on two cast iron 
girders G, and supporting by means of two7 
inch wrought-iron columns, from each cylin- 
der, a fixed table T overhead. On the top of 
theram is placed another table T?, which is 
raised and lowered in conjunction with the 
rams. Between these two tables are placed 
the blocks B, required to bend the plates to 
their particular form, equal inthis case to a 
curve the radius of which is 6 feet. The pres- 
sure brought to bear on the plates while be- 
ing stamped is about 800 tons, provision being 
made for doubling this if necessary. The 
lower pressure has thus far been found suffi- 
cient for all purposes. 

After bending one of the first plates, it was 
kept between the upper and lower blocks for 
a few minutes while it was yet hot. The con- 
sequence was that the side of the block next 
the plate heated much more rapidly than the 
other, or remote side. 

This induced a very heavy strain on the 
metal, so much so that it broke the upper one 
completely through, at the same time giving 
a report somewhat resembling that of a dis- 
charge of a pistol. 

(TO BE CONTINUED.) 
xotssisiaiesihanelineiaiada 


Street Improvements,—_How They are Paid 
for in Chicago and other Cities. 


Superintendent of Streets Mehan has re- 
ceived from Chicago and Cincinnati, answers 
to his recent letters of inquiry regarding the 
manner of which the charges for street im- 
provements are made. In the letter from Chi- 
cago is the following statement: 

“All street improvements, such as curbing, 
grading and paving, also the construction of 
sidewalks, are constructed and paid for from 
special assessment levied directly upon 
abutter’s property and adjacent property bene- 
fited. The assessment is levied and the amount 
fixed by three commissioners appointed by the 
court, in amounts varying according to the 
kind of improvements and cost of the same 
The work is paid for by the city treasurer 
upon estimates issued by thisdepartment when 
the taxes for the same are collected.”’ 

“Street Repairs,’ said the Commissioner 
from Cincinnati, ‘‘are paid from the general 
fund. Sidewalks and resetting of curbs are 
done by property owners upon personal 
notice. The first cost of streets is paid by 
property owners (except intersections and 
2 per cent. of the whole cost, which is paid 
from a fund called ‘‘city portion street im- 
provements) upon receipt of petition signed by 
three-fourths of the property frontage. 

‘In the city of Philadelphia streets are 
paved by the city upon a petition of a majority 
(in number) of the property owners in any 
complete square. Work is advertised and let 
to the lowest bidder; the contractor receives 
in paymentassessment bills against abutting 
property, made out at the full rate of his bid, 
which includes maintenance for a period of 
three to five years. The city pays for street in- 
tersectionsand assessments against churches, 
charitable institutions and other unassessable 
property. Itis the duty ofthe abutting pro- 
perty owner to grade, curb and have side- 
walks, and he must do so when notified by the 
highway department, under ordinance of coun- 
cils. If he fails to do the same, a lien is filed 
for the full amount. The property-owner is 
furthermore obliged to maintain the curbs and 
side-walk pavements perpetually, but is not 
obliged to maintain the cartway pavement ; the 
city assumes the responsibility and the cost of 
maintaining the cartway pavement after the 
street has been paved three years. ‘“‘ For 
sewers and water-pipes the property on each 
side of the street is assessed $1.50 per front 
foot for sewers and $1 per foot for water-pipes, 
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with deductions where the property has two 
fronts.”’ 

From Baltimorea reply was received which 
states: ‘‘ The city pays all bills for grading, 
paving and curbing of new streets; but the 
whole cost is assessed on the property-holders 
abutting on the improvement, in proportion to 
the number of front feet owned by each, the 
city paying the whole cost of the cross 
streets or intersections. The paving and 
repaving of side-walks is done by the property 
holders at their expense wholly. ‘In repav- 
ing streets, the ordinances require the eity to 
pay one-third of the whole cost and the pro- 
perty holders two-thirds, the city paying, as in 
the case of new streets, the whole cost of the 
intersections. This makes the city pay about 
half of the repaving assessment of cost, as in 
new streets. The cost of maintaining the 
streets is borne by the city, and has been for 
some years about $75,000 per annum. 


Wood Preservation. 


the readers of the Lumberman as well as I can, 
a description of the carbonizing and creosot- 
ing process with an account of the process of 
making the oilfor preserving piles, timber and 
lumber. The preservation of wood is an inter- 
esting subject, especially where the teredo or 
sult worm is troublesome to piling, andthe life 
of wood an object. 

The process I recommend for preserving 
piles is simple, cheap and effective. The 
whole cost of the plant of ordinary capacity 
will cost about $2,000. A furnace is built of 
common brick and so built as to give a uni- 
form heat. A cylinder is built over the arch 
and inclosed with brick. The cylinder is, say 
20 feet long, the pile or stick of heavy timberis 
run into this cylinder and sealed up and ecar- 
bonized or charred by dry heat for about one 
hour. It is then pushed through and while 
the pores of the wood are open it receives a 
bath of cil. This oil is made out of the best 
rich yellow pine, that contains alarge per cent. 
of creosote, that article being known as the 
best preserver of wood. It is madefrom wood 
tar, and vellow pine produces more tar than any 
tree that grows. The oil is made by distilling; 
all the acid of the wood is extracted, leaving 
the oil pure. It is the essence of rich wood 
forced into poor wood. By treating the pile 
with dry heat the water is driven out and re- 
placed by oil while the pile is hot. The pile is 
carbonized or charred to the depth of one- 
fourth of an inch. The teredo cannot subsist 
on charred wood. It is impossible for it to 
enter, and work, with nothing to eat. I have 
seen the teredo two feet long in piles treated 
with dead oil. 

Ordinarily a plant for treating piles costs 
about $75,000, but such a plant willdo no more 
work than the one I describe, and that costs 
$2,000. Piles treated by this process can be 
sold for $15, and are sold at that price; while 
if treated by the other methods from $25 to $40, 
each, is asked. 

The oil that is in common use is brought 
from England, and is the refuse of gas works 
boiled in iron tanks and mixed with naphtha, 
and then called dead oil. It is a mineral and 
nothing more, while creosote is a product from 
wood or wood tar. This oil can be made very 
cheap, and in vast quantities; is the only oil 
in use that contains creosote to any extent. 
At present the United States imports about 
10,000,000 gallons of worthless stuff every year, 
when we can produce a much superior article. 
I say worthless; itis worse than that. Timber 
treated with dead oil will not last long: while 
this pine oil will prolong the life of wood many 
years. This oil penetrates at once, leaves a 
gummy substance, thus making the timber 
impervious to water. 

The only way to expel water from timber is 
by dry heat. It cannot be done by steam. 


tent overseer to rebuild the roads where eves. 
Cuar.eston, 8. C., February 9.—I will give | 88°79) 7@S'n8 the grade, opening ditches, put. 
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To treat cross ties: Put 500 in a brick 
house; keep up a slow heat—dry heat- keen 
them under fire 10 or 15 hours; while hyo ion. 
merse them in a bath of this pure oi] and let 
them remain for six hours, and I wij] stake 
my life that they will last 25 years. Th. », sult 
is the same if made out of soft pine or sa), pine 
The more sap the greater amount of oj t}, 
wood will take—about 20 pounds to each eroc 
tie. M. Coynery 

N. W. Lumberman. 


dry 


rt 


Georgia Roads and Bridges. 


The Committee on Public Roads haye jy. 
spected the highways of the county in 4 
thorough manner, and report them general}, 
(without specifying) in bad order. In thei; 
opinion the roadsin many places need rebyi|d 
ing to such an extent that the work cannot ty 
done by the ordinary road labor. The Com. 
mittee would therefore suggest that a part of 
the convict gang be detained under a compe- 


ting in good trunks and doing all work neces. 
sary tosecure to the people in the country 
easy ingress and egress into and from the 
city. 
to see the country improve. 
highways people cannot be induced to sett); 
on lands distant from the city. We under. 
stand that the County Commissioners have 
had under consideration a system of general 
county improvements in connection with the 
drainage system. Thisplan comprehends the 
preparation of an accurate map of the county 
made by actual survey, in which will be shown 
the public roads and bridges and drainage 
canals. Such a map will be invaluable, and 
we trust it will be prepared without delay 
With such a map asystem of public improve- 
ments could be carried on intelligently and 
effectively. The county has a large gang of 
eonvicts, which, we would add, en passant, 
can be increased almost indefinitely by recruit- 
ing from the hundreds of idlers and vagrants 
that infest the city and our adjacent country 
With this force under proper supervision the 
county can be systematically and thoroughly) 
eanaled, broad, well-built highways con- 
structed, and the country from the Savannali 
to the Ogeechee made a garden tilled by a 
prosperous and healthy, and therefore a 
happy people. This is no fancy picture, buta 

ractical plan, which car be carried out to its 
hulfillment in less than w decade. Now for de- 
tails. 

Augusta Road.—In general fair condition. 
Some of the new work on the bridge has been 
done in a very inferior manner, and will have 
to be replaced very soon. ; 

Louisville Road.—In places almost im; assal)lt 
especially between the four and five mile posts, 
and between the seven and eight mile posts. 
where there are two corduroy roads, over 
which it is impossible to haul heavy loads, and 
between the 12 and 13 mile posts, where the 
road is very low and covered with water. 

Ogeechee Road.—Having been examined by 
the County Commissioners, and they being 
about to have the necessary work done on the 
causeways, we make no further report. 

Skidaway Road,—Leading to the Isle of 
Hope is in pretty fair order with the exception 
of the causeway near the isle, which is badly 
washed out, and unless attended to soon will 
be impassable. 5 

Pine Barren Road.—In fair order. 

White Bluff Road.—We recommend a sub- 
stantial railing be put on bridge at White 
Bluff Church, and that a bridge be placed a 
the culvert at the 6-mile stone, the bridge to 
be wider than the road as it now is, and se- 
cured by good railing. 

Ogeechee Cross Roads.—In good order. 

eae Cross Roads.—In good order. , 

Middle Ground Road.—Some low places nee 
attention. bh 

We would especially recommend to a 
County Commissioners, who have now 1! the 
convict camp acout 110 convicts, to detail a 
pores of them, under a competent overseer, 

do such work on the roads as is now abso 
lutely necessary. 

Presentment of Grand Jury, 
1884. 


Good roads are a necessity if we desire 
Without good 


5 


December Term 
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The Railways of the World. 


BY PAUL TRASENSTER. 


Cours de 


The following statement is taken from one | 
red by Mr. Paul Trasenster, for the in-| 
truction of the students of the Ecole des 


prepa 


Mines de Liege. It is said to be the most com- | alien 


Geéeographie industrielle et commerciale a L’ Ecole 
des mines de Liege.) 


plete, and also the most correct, statement yet 
compiled of the railway mileage of the world. 
The original is given in kilometres, which are 
here reduced into English statute miles omit- 


ting fractions. 


complete, and those for 1883 are given as far | én 


The distances, for 1882, are | 


as was known to the author at the date of pub- 


lication: 


(Countries. 


Miles of Railwsy open. 
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The Consumption of Sleepers on French 
Railways. 


BY H. MATHIEU. 

| 

(Revue Générale des Chemins ‘de fer, May 1884, p. 229). 
The object of the author is to ascertain the 
|situation in France in respect of transverse 


such sleepers, the means of maintaining the 
| supply, and the different kinds of wood used 
| for sleepers; to ascertain, moreover, whether 
| the exclusive use of wood for sleepers should 
Iron sleepers, though used ex- 
nsively in Belgium and in Russia, are but 
little used in France, and have only been used 


| experimentally as yet. 


ibe continued. 


From the returns of the six great railway | 
| companies in France for the five years 1878 to 


133 

| 

knowledge of artillery matters, without wait- 
ing to hear the whole facts, indulged In a 
jeremiad on the subject of British ordnance 
in general. It will, we suppose, be of small 
|interest to these gentlemen to learn that the 
| official examination of the gun has declared 
{the injuries to be unimportant and easily re- 
| pairable on the spot. Wall steel projectiles 


pers of wood, the annual consumption of | are generally adopted, an occasional break-up 


| of cast-iron shell in the bore of a gun may be 
| anticipated, but that our guns should support 
| the unusually heavy strain thereby produced 
| with only slight injuries to the groves where 
ithe broken pieces of the projectile struck, 
must be considered as a satisfactory demons- 
| tration of their general excellence of construc- 
| tion apart from the question of their design. 

It is certainly curious that as yet so little 





has been done in England towards providing 
a projectile for our heavy modern guns which 


| 1882, it appearsthatthe average annual con- 

















1882. 1883. |sumption amounted to 2,749,292 sleepers on | is able to utilise a high proportion of the enor- 
: Pre Come 12,720 miles, average length of line open, or | mous power developed. It is characteristically 
EUROPE. 18,660 miles of single way; at the rate of 147 inconsistent to re-arm our fleet with guns of 
GermaBy .-.-*-+ss0eecseeres es 21,692 22,260 |sleepers per mile of single way. Sleepers of | greatly increased power, and yet leave them 
Great Britaim -----1-r--s*r"r") S055 ivuss = Oak are the most common, constituting two-| the old description of projectiles made of re- 
ole. asus ibenesngse Sees is ee 13,045 \thirds of the whole number; beech sleepers |latively weak and brittle cast iron, which 
: , ee sake 24 3,04 | E j 7 5 : : 
seen sbidesss "5320 5810 ~=—| constitute oné-fifth ; next come those of pine | have proved themselves very much inferior to 
taly .ccerrereetereee “~ one ” ’ a & a = hp. 2 - ? , | , 
S90 one eee | Ae 5285 land pitch-pine, about one-ninth; and lastly, | Steel shell, of which several foreign powers 
een. icnss 2,656 . sleepers of fir, constituting little more than | have already acquired a supply for use with 
BOI noon ccuese-tecesbevor- 1219 i 1 per cent. of the total number. If an allow-| their armour piercing guns. Of what use can 
olland .---+eeeeeseerrereeees 21% | ° : . . . - . 
poamania eoagapesieneyasess on lance of 25 per cent. of the total length of sin- | it be to add largely to the energy developed in 
SOUR clase antes srs seeee 1,082 “ | gle way be made for lines at stations, the total |the projectile, if the material of which it is 
jon RE 24 | %1 length of single way laid for all purposes|made remains inherently weak, and conse- 
PATRDETE oceeceesese sosces ; : } s9 : > > ine > ° smitti > gs > 
‘noie: seveaeeaeeeree teeees 8 53 | amounts to 23,325 miles, and the consumption |quently incapable of transmitting the stored 
Total for WtGNElsscck sce. 110,582 lof sleepers to 118 per mile of way. The annual | up work to the plate attacked ? The excellent 
; | rate of consumption varies with the kind of |Tesults obtained recently with the 100 ton 
ASIA. weod used. The Eastern and Orleans rail-|breechloading gun fired against compound 
British India...-.--+-+++.+--. 10,126 | ways, on which four-fifths of the sleepers are | and steel targets at Spezzia were In great 
Camnensnesnoninesnr ee 300 | of oak, show the lowest rate of consumption, | Measure due to the admirable steel shell used, 
Javfeccsececceeeeeesseeeeereees : | js é . — . > r y > snect 
Sole at anion eave svahes ous 308 whilst the Southern Railways, on which two-|™anufactured by Krupp. What the special 
eee Pes? Sasa cs 1% | thirds of the sleepers are of pine, shows the| Process of manufacture of these projectiles 
Total for ASIA..--++--++eeeee- } 11,129 highest rate of 'consumption. | But, on the | ™@y be, is not known,and the secret is jealously 
‘contrary, the cost for new sleepers on the | suarded, but the results obtained with them 
AFRICA. ! | Southern Railway is very little more than the | have shown extraordinary harness combined 
Egypt .--++- as eecaianete 4H oe : aut laverage for the other lines. During the five | with great tenacity. Much of this may be due 
Repent insidetes reeset ‘959 "’* | years already noted the average annual cost han the excellence of the material used, but it is 
Natal...----ss-seceeseeseeerees 99 155 for new sleepers amounted to about £30 per probable that their unusual power of with- 
—— sa genes 7 | mile standing the vibration induced by impact 
: a : s : ntira | against steel and steelfaced armour, is due to 
Total for Africa......-.+-.... 3,305 | In applying the foregoing data to the entire | caine Geliaiaiiaie. ‘entails: tte Shen Oe 
- | system of railways in France, of which there | SI : I g, Lich is known Mr. 
AMERICA | were, on the Ist. of January, 1883, a total length | Krupp has devoted great attention. One ad- 
Geleiteedibd orice SS. sse.ene wtsy | Of 30,980 miles, the estimated total consump- | ¥@ntageous feature of these shells 18 that 
(anada idsstndtec adaedes emer 7.516 tion of sleepers amounts to 3,618,400 for the | their heads are solid and not furnished with 
CZICO -orccccccccsces.coccecs 2,226 2. 885 | ‘ . : is t Pp § s is > Case ri 
Geiines celccconee =. ae i | year 1883. tor the year 1896, when the railway | S@Parate points or tips as is the case with 
Mamatiilie. xccisscedanes 35 system will be completed, there will be {re-| some English projectiles of the same material 
UOUEEER 5 1545 cictasevceees 28 ve . . 2 E 7 saver adv > > > ine , 
Honduras “f ccsa oe” 4 quired, for maintenance only, 4,918,400 sleepers, W ee r ee oe 7 ae a 
Gan BaP OEOG anc stedesisscacn ) | . . shia aps ,| use of a specially hard poin oosely fixed to 
ee ee on ‘of which the forests of France may supply bo ; olan oa te tr ge: x 
Porto Rico cddeapns Viedhlie« nt R | 4,000,000, leaving the remainder to be imported le . ront € : ots ae! in Maaaral 1e manu- 
Jamaica .- eceecccesscesses 25 } ‘ a » e € c 2 y ~ e ‘ , s se- 
WO cond xnadaivece dens 43 from foreign countries. mlare anc Compermg 62 as the subse 
volambia. 5 tak eaeesaaaktialaG eh 107 . | Phe author concludes with the observation | quent penetration of the apex, is unquestion- 
CNOBUCIS «oc vcccccccccseccces 70 92 ‘ . ie i — $ | i ‘ . : vs ens : . 
British Guiana... .....0..0, 1 21 (|that, in his opinion, the trials of metallic wae apt ihe aeaiee soe sea of the 
GDR 2 ccc ctccbcwestvecosecece ; 5 on : sne 8 who » § ¢ ‘ 
Argentine Republie......... os 1799 +| transverse sleepers that have hitherto been |* a i a acs —— nm enormous 
ee ee 45 . | made have not yet led to a satisfactory solu-|V!0ration and crushing strain of penetration, 
FUGA. « 6 csecosousssgeceascs 181 ‘ 3 »2ndency e point itse re . 
CUE <s-+:s.cisebecaleeeetiasts 1.177 tion of the problem, and that they should be and the tendency of the point itself to wedge 
SOE n= + <9ehs teasing ae sd |continued.— Abstracts of Papers; Inst. Civil| split open the body of the projectile, 
Saale Te ee a “se | Engineers ; One great objection to the introduction of 
aii i Kalas —_—. p : steel shell is their cost, but that sooner or 
al for America........... 139,286 . ~ SS later they will have to be employed is inevi- 
| : : | vi , . j 
AvsTRALIA. Steel Projectiles. table, unless we Wish to see our cast-iron pro- 
eetenin tie : jectiles shivering harmlessly against the 
New Sou Re sie nnizt ceeic 2 | shi it 
Victoria ...... gs si Shatdoiwasos 1353 About a month ago we learned that during | ?*™0UT cut eppenents, whilst their steel 
South Australia ............. Oi . : ri roe wi 
Queensland «:..ecseccccssees po practice at Cronstadt on September 26, an 8|®Hells are playing havoc with ours. 
ant Australie eeattbede dense 4 inch breech loading howitzer burst explosively Russia, Germany, Italy, and France are pro- 
SORTRRMRIG, 60 osinescctacdaens ves 166 See : f | vidi i yw 
WW SOMME sess cesses. 1.462 severely injuring a large number of the de- | viding themecives with a large supply of these 
tae ee ata ‘tachment working the gun. This howitzer | Projectiles, and we cannot afford to be left 
otal for Australasia, ....... 6 : : aed j i , 
ca was constructei at the Goverment factory at behind. It is also probable that when our 
Total for World.............. 264,496 a 


Perm, and formed one of a number of similar | manufacturers turn their attention to the sub- 
weapons destined for arming the coast de- | jet it will be found possible to considerably 
‘fences. It was made of steel, with steel hoops, | reduce the present price of manufacture, as it 
and fired a projectile of 200 Ib. with 30 1b. of|'8 Known that Mr.Krupp has succeeded in 
powder. producing steel shell at a comparatively low 
This disaster shows that ability to accident | "4re.—ZEngineering. 


SS 
is not the unique characteristic of British guns | 


ti t criti 1 A Furnace PLant SOLD FoR $870,000.—READING, Feb. 
as a section of our tics would have us/|2—The Robesonia Furnace plant. in this county, 


beleive. When a projectile broke up on a re- | which was sold to Wm. R. White and Mrs. Henry Borie, 








Abstracts of Papers, Inst. Civil Engineers. 
rr 


_ \NCIENTLY, in many parts of France, when a sale of 
a ‘ook place it was the custom to have twelve adult 
witnesses, accompanied by twelve little boys ; and when 
“© price of the land was paid, and its surrender took 
pisos, the cars of the boys were pulled and they were 
a so that the pain thus inflicted should 

® an impression upon their memory, and if re- 


qui | both iladel ‘ i } - 
= afterward, they might bear witness to the sale. |\Ce2t occasion in the bore of a 100 ton gun at | both of Philadelphia, was purchased for $570,000. proba 
®t. when 


Whipped thej 
ing of the ¢ 


a criminal was being executed, parents | Gibraltar, there was no lack of announcements | °!¥ the largest amount ever paid in this State for a sim- 


rchildren, so that they might takewarn-|of the failure of another English gun, and | US Droperty. This furnace has the exclusive right to 


take as much ore as it can use forever from the famous 
xample, and keep in the path of virtue. one writer at least of some pretensions to! Cornwall ore hills, Hence its great value. 
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CLAYTON SPECIAL WATER WORKS AI 
CATION )* / 


The Purification of Water by Aeration. 


Probably the latest application of com- 
pressed air is in the direction of purifying 
water by aeration, under the system invented 
by Prof. A. R. Leeds, and successfully experi- 
mented upon in the Philadelphia Water De- 
partment and by the Hackensack Water Co. of 
New Jersey. 

The experiments in Philadelphia were con- 
ducted under the direction of Col. Wm. Lud- 
low, the chief engineer of the department, his 
assistant, Mr. J. G. de Kinder and Prof, Leeds 
himself; the results of these experiments were 
satisfactory as shown in a report of the Secre- 
tary of the Franklin Institute, Dec. 17, 1884, and 
given in abstract in ENGINEERING News, Jan, 
10, 1885. In both of the cases mentioned the 
compressed air was furnished by a Clayton 
Duplex, Double-acting Air-Compressor, an 
illustration of which is given herewith. 

At Hackensack, N.J., the system has been 
permanently adopted, and Chas. B. Brush, the 
Chief Engineer and Superintendent of the 
Company, writes, in substance as follows :—He 
says that in Sept. 1884, a Clayton Air Com- 
pressor was set up for the purpose of aerating 
the water furnished the City of Hoboken. 
Since that time air has been forced into the 
water under a pressure of 118 Ibs. to the square 
inch, and the result has been eminently satis- 
factory,’’ in securing a more pure and whole- 
some water for domestic use. 

The plant at Hackensack and Hoboken is 
the first erected for the practical application 
of the Leeds process, and from the general 
success reported there, and in .the Philadel- 
phia experiments as well, it does seem that 
the system is capable of wide application. 
The theory upon which it is based is a sound 
one, and the compressed air can be introduced 
into the mains leading to the reservoirs with 
comparatively little expense. The action of 
atmospheric airin modifying and in part re- 
moving the impurities contained in the average 
water supply has been long recognized, and 
the experiments of Professor Leeds prove that 
the action is greatly increased by interming- 
ling the two fluids under pressure. Theinven- 
tor of the system claims that the greater the 
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| pressure the greater is the absorption of oxy- 
| gen, and consequently the greater the reduc- 
| tion of the impurities. The precise measure, 
| however, of the decrease has not yet been as- 
certained. 

The illustration given shows the Clayton Air 
Compressor used in the trials mentioned. 
This machine has already been fully described 
in this journal in the issue of September 24, 
1881, and the description is therefore not re- 
peated. The ‘indicator diagrams,’’ taken 
from the steam and air cylinders, at the date 
mentioned, show a great degree of economy 
in the consumption of fuel, and later improve- 
ments have still further increased its effi- 
ciency. Any further information required, 
concerning the air compressors, will be fur- 
nished on application to the makers, whose ad- 
dress will be found in the advertising columns 
of this journal. 


rr 


River and Harbor, 


Messrs. Ross & Sanford, the new contrac- 
tors for dredging the Savannah river and har- 
bor, are building a dredge at the lower end of 
the Savannah, Florida, and Western Railway 
Company’s wharves, which when completed, 
will be the most powerful dredge in the South. 
It is expected it will be in operation on or be- 
fore Marchi. The hull is about finished and 
is ready for the launch, which would have 
taken place yesterday had the tide proved 
suitable. Should it be favorable the craft will 
be launched early this week. The blocking for 
the dredge was laid on Dec. 17, and while the 
work is nearly all done it has been delayed by 
non-arrival of the machinery, which is not all 

| here yet. Asmall portion of it, with some of 
| the iron castings, arrived last Wednesday, the 
| manufacturers mistaking the point of ship- 
|ment for Charleston, where it arrived about 
|ten days ago, and only reached here from 
'Charleston on Wednesday. This mistake costs 
|the contractors, besides delay in the work, 
| $500 additional expense, which is understood, 
| however, will be borne by the shippers of the 

machinery. The workof constructing the hull 
_is under the supervision of Mr. Edward Fair, a 
_thorough mechanic of long experience, having 
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beenin the employ of the contractors for six. 
teen years, and who has superintended the 
building of all their dredging machines. 

The dimensions of the hull are as follows 
90 feet in length, 34 feet 4inches breadth, ang 
9 feet 9 inches overall in depth. It is to hep 
double-bottomed with four-inch plank anq 
sealed with timbers and two-inch “ doubjo. 
fastened, the frame work being built accord. 
ing to the “ Howe Truss” style, which gives 
the hull tremendous power and resistaneo 
necessary for the character of the work she 
is to be employed in, and the heavy machin. 
ery and iron work which will have to be car. 
ried. The house work on deck will be about 
48 feet long, 23 feet wide and 9 feet high. The 
machinery will be of the newest and most 
approved pattern, and is being built by the 
Lidgerwood Manufacturing Company of 
Brooklyn, N. Y. The craft isto be fitted with 
double friction drums 6 feet and 4 feet friction 
oneither end. Double-engines 14 x 18,6 ino 
shaft; crank shaft 6 inches in diameter, ang 
gypsy engines for hoisting spuds, which are 
very complete, being of double action. going 
backward and forward, also gypsy shafts for 
turning her around, supplied with two 
hanging chains and sheaves 2 feet 3 inches 
in diameter, with brass boxes; she will have 
two spuds 24 inches square, with wells. There 
is also an A frame already completed and 
which is a fine piece of work, with three 2-inch 
iron connecting rods. This frame goes up for- 
ward, She is also supplied with Gannon’s 
{patent multiple effect water condenser with 
copper pipes attached, and wrecking pumps 
with two 6-inch sea-cocks for supplying and 
discharging water. Neither the dimensions 
of her boilers and their power nor the power of 
her engines could be given by Mr. Fair, asthey 
had not yet arrived. It is their non-arrival 
that delays the completion of the wood-work, 
The dredge will draw about five feet of water 
with all her machinery in and ready for work. 

The contractors are also building two scows, 
as companions of the dredge, the frame and 
wood-work of which is already cut out. The 
wood material in both the dredge and scow is 
strictly of pitch pine. The dimensions of the 
scows are as follows: Length 90 feet; width, 
25 feet 4 inches; depth, 8 feet 9 inches, the bot- 
tom to be sheathed and felted. The scows 
will be ready in about two weeks. When both 
the dredge and scow are completed their cost, 
it is estimated, will be $45,000. The firm has 
a smaller dredge on the way here from Wash. 
ington, where it has been dredging for two 
years past. They have also one of their 
dredges at work at Weehawken for the West 
Shore Railroad; one at Wicomico river, Mary- 
land, one at Baltimore, one at Norfolk, and 
one at Washington, D. C., working for the Gov- 
ernment and one at Newark, N. J. for the city. 

Messrs. Ross and Sanford are said to be the 
largest dredging contractors in the United 
States, and have a large amount of wealth 
invested in floating property.—Savannah, Ga, 
Morning News. 

oh 

STEAMERs going through the Suez Canal must stop 
wherever the pilot gives the word, and when the sun 
has gone down, no matter where the vessel is, whether 
at a “station” or not, it must tie up at the bank. There 
is no risk in this,as no other steamer will attempt t 
go on after sundown, The pilots are a fine set of men. 
of different nations, English, French, Greek, Italian. 
ete. They dress in a simple uniform, something like 
naval officers in undress, 


a 


THE Illinois Central Railroad has placed on its tracks 
at Cairo, for incline work, a locomotive that is larger 
than the great Mogul engine built by the same road 
three years since. This locomotlve, without tender, 
weighs fifty tons, and has engines 19 X 24 inches. On 
the 14th inst. some trials of its power were made. 
Eleven cars, loaded with wheat were started by it from 
a dead stop on the incline‘ The transfer steamer 0* 
borne earries nine freight cars on a side, and an eS 
nary locomotive finds it difficult, frequently. cai 
these up the hill. This engine takes up sixtec2 I 
without delay or trouble. 
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Thom's Improved Boiler Joint. Clinton, N. Y., Water Works. | PRINCIPAL QUANTITIES. 
| 6,000 eubie yards of earth embankment. 
llustrate below a new form of boiler BY J.B. ANDY. X. BARTER, CIVIL ENGINEERS. = [| 15 =: = fuck excavation blasted 
We illustra SS... . eee 
. 70 puddle in center of dam, 
joint invented by Mr. John Tohm, of 8, Storey Clinton village is in Oneida Co., N. ¥., and lies about} 31" ™ pipe trench, 
square, Barrow-in-Furness. The engraving j ten miles south west of Uticaand has a population of | a oe conn 
shows the arrangement so clearly that very | two thousand five hundred, andit is nota manufactur-| 10.16 . " * diagonal 
words of explanation will suffice. The|ing town. Its residents are principally made up of} 925 |“) under the waste weir 
few ts form zig-zags or vandykes, and wealthy people, students and scholars of the various | aa - «ene gate Rouse. 
lines of rive 8 tri r t t schools, for which this little town is quite noted, Ham- | asl“ ‘  “ bine trench 
the edges of the covering strip are cu 0 a ilton College being the largest and most important, 81.7 SR ae reception well. 
corresponding contour in order that they m@y | Consequently the water necessary for this village is for =e Oe poe ye ay dam. 
not spring away from the plate when caulked. | fire and drinking purposes mainly. 2,934 = ft. timber in waste weir and gate 
The land upon which the gravity reservoir is located, house, 





This disposition of the rivets permits of the 
minimum of reduction of the cross-section of 
the plate, the number of rivet holes in outer 
row, where the plate encounters the maxi- 
mum strain, being only one-half of that of the 
inner rows. The jcint has a strength equal 
to about 99 per cent. of that of the solid plate, 
and by its use asaving of 15 per cent. of the 
weight of plates can be obtained with equal 
strength. It has been passed by the Board of 
Trade for some boilers now building. The 
following are the formule by which the 
strength is computed : 
Let t= Thickness of plate, 
S=Pitch diagonally, 
p=Pitch of rivets (greatest), 
d= Diameter of rivets, 
a=Sectional area (one rivet), 
n=Number of rivets in p=5, 


1.75=For rivets in double shear, 
23— For steel plates and steel rivets. 


lies southwest of the village about two and one-half 


miles, and the stream called Miller's Brook, flows into | 
the Oriskany Creek just north of the old Chenango | 


Canal; it is this Miller’s Brook and spring that fur- 
nishes Clinton with water. It is a beautiful stream of 
water, and the analysis shows it to be excellent for 
drinking purposes. The rainfall in the vicinity of 
Clinton is above the average, yet this water will be used 
largely for domestic purposes. 

The point at which the reservoir is located is 216.10 
feet above the village green, (all elevations are above 
the coping that surrounds the old fountain in the vil- 
lage park). This elevation gives, atthe park, a pressure 
of eighty-seven pounds to the square inch. 

THE RESERVOIR AND DAM 


is located in a shallow ravine, the southerly side of 
which is composed of “lime formation” which is 
locally called ‘“Horse-bone Rock.” But why it is so 
called we have never been able to determine, unless it 
be, from its resembling in a measure calcined horse 
bone. It is exceedingly porous, though in places very 
dense, and it was found necessary to excavate through 
it, and into the red shale, which is found directly be- 
neath, fora proper foundation on which to construct 
the dam. 

The exeavation through this material was made by 
blasting. and it was slow work, for it could only be done 
by making a vertical face before using the dynamite. 
Higher up in the hil!, in pockets, it could be shoveled 
up like sand. This material was the principal obstacle 
to contend with in constructing a water-tight dam, 
which is of earth selected for the upper or reservoir 
site, and of coarse material, such as stones, common 
earth, ete., etc., to make weight for the lower or dry 
side, both slopes are 2 to 1. 

The puddle wallis inthe center and is composed of 
clay found in the bottom of the reservoir and adjoining 
lands, and is four feet wide at the base and three feet 
wide at the top, which is one foot below flow line, or 
water surface. The elevation of top of dam is 236.67 





40 hydrants. 
22 valves 
70 lin. ft. of 16 inch pipe mud line 


67*2 cubie yards of rock not blasted. 


At the usual place (nearthe foot of the out slope a 
valve house) was constructed 7 feet square, over the 
pipe for the purpose of regulating the supply and draw- 
ing down the waterin the reservoir in order to clean 
the same and its bottom, should it become necessary at 
any timeinthe future. Ai6inch “K”* Y” was placed 
here, and two 16 inch valves, one for the supply and the 
other to be used in drawing down the reservoir. 

The latter was placed on the limb of the “ Y” with 70 
feet of 16 inch light pipe leading into the old creek 
channel as amud pipe or waste. To save building a 
costly stone well house in the reservoir as an inlet, a 
plan was ec neeived by the engineer. by which (there be 
ing but one pipe through the dam) water could be taken 
into this supply pipe by means of a telescope of 
copper sheeting *: inchin thickness. The telescope is 
composed of three pieces, and when in position to take 
water. is6feet above the bottom of the reservoir, and 
shut up, and whenit is thought necessary to clean the 
wire bonnet ontop, by means ofa copper cable, it is 
hauled up to the surface water (the telescope merely 
lengthening out in this operation) cleaned, and let down 
to its place again. It is readily handled, and is safe 
andeconomical. A valve just ahead (on the pipe) is 
handled by meansof along rod welded on to the valve 
and reaching out of the water, when down to a level of 
the telescope when shut. 

By this valve open, and the one on the limb of the 
*“ Y” in the gate house open also, the reservoir is drawn 
down and cleaned, the valve on the supply pipe in the 
house of course during this operation being shut. Then 
to fill the reservoir shut both, and open the one on the 
main line when it is wished to supply the village 

The telescope rests in the bell end ofa 16 inch“ T” 
and leaded in, there being a wide flange riveted on the 
bottom of this smaller or bottom piece. The pipe 
through the dam was laid on a grade of 6 inches in 


F "i p—d feet. The capacity of the reservoir is nearly 3,000,000 | 12 feet and upon benches or cut off walls of rubble ma- 

Percentage of plate to solid plate= 4 Pores gallons to be used in case of fire and as a reserve. It | sonry laid in cement, and one foot back of the bell end of 
nXarx1.75 covers two and three fourths acres of land, and has a| each pipe for the purpose of truealignment and avoid- 

_ rivets so xt 100% #8 depth of fifteen feet at the dam. The top of the dam is | ance of uneven settlement at the joints. Between the 


S= fh p+ d+d. 
Lap joints can be made in a similar manner. 
— Engineering. 
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A Variable Proportional Scale. 





According to the Annales des Ponts et Chau- 
ssees, of Dec. 1884, M. Achille Thomas, C. E., 
has invented a variable proportional scale, 
useful in transferring toany one planand scale 
the dimensions of a number of other plans vary- 
ing in their scales. 

This invention is founded upon the property, 
otherwise utilized in the arts, possessed by a 
thin strip of rubber of elongating uniformly 
when submitted to any desired tension. 

The instrument itself consists of a wooden 
ruler furnished with a central groove in which 
slide two standards, or ‘‘ head-stocks ”’ as they 
would be termed in a lathe; each of these is 
fixed at the ends toa rack in which works a 
central toothed button, the manipulation of 
which permits motion in either direction of 
the length of the ruler. To these standards 
are attached the ends of a riband of rubber, 
about 4 inch wide, upon which has been 
printed a decimally divided scale. Asa con- 
sequence of the property of uniform elonga- 
tion, before mentioned, the draughtsman is 
able to give these divisions on the scale any 





five feet above the flooring of the waste weir which 
crosses the dam at the extreme southerly end. The 
northerly side of the ravine is composed of red clay and 
fine shale and extends at varying depths the whole 
width of the ravine, 

The reservoir side of the dam is protected by a slope 
wall of fleld stones laid closely together and ata right 
angle to the slope, at the base of which a trench was 
made and large boulders laid therein for the slope wall 
above to rest upon, thereby avoiding any chance of 
sliding or shifting from the effects of frost, ice and 
water ; this slope wall is one foot thick. 

Miller’s Brook has its source about one and one half 
miles above the reservoir, and comes principally from 
springs. It has never been known to diminish its 
volume in the severest drought; the capacity of this 
brook the year round is 182 gallons per minute, this 
gives 262,080 gallons per twenty-four hours. Sixty gal- 
lons per capita was used in basing our calculations on 
the needs of the village, and with an average population 
of twenty-five hundred, (judging from the growth in the 
past) it is plainly evident the supply will meet the de- 
mand for many years to come. 


SUPPLY AND DISTRIBUTION PIPES 


were turnished by Geo. B. Hayes, of Buffalo, N. Y., for 
thirty-five dollars per gross ton, delivered at the 
Franklin Iron Works, which place is virtually the 
nearest point, being about midway between the village 
and the reservoir. 

Beginning, for instance, at the reservoir, a sixteen 
inch pipe was laid in twelve feet lengths (as were all on 
this work), four hundred and five feet, then twelve 
inch was laid two hundred feet; then ten inch, two 


hundred and fifty feet, and then eight inch, thirteen 
thousand six hundred and sixty-five feet to the center 
of the village. 


Distribution pi of six and four inch are laid 


walls puddle clay was introduced and thoroughly cut. 
the whole length of the pipe under the dam. There are 
five blow offs which make it very easy to let the water 
entirely out of the pipesin order to repair, ete, ete. 


There are three 16 inch stop valves mentioned above. 
three 8inch.four 6inch and thirteen 4inch, all of the 
Ludlow pattern, with extension cast-iron pipes reaching 
to the surface, and a cap or cover with a fare “W,” de- 
noting water. There are forty double nozzle hydrants 
of the Ludlow pattern with frost cases, placed very 
nearly 500 feet apart, so that in case of fire 800 feet of 
hose will easily, answer all purposes. 

he pipes between the reservoir and the village were 
all laid to easy grades as shown on a rrofile, so there 
ean be but little friction from too abrupt vertical curv- 
ing: great care was taken in this respect,for. it is a well 
known fact, thatin too many cases pipe lines across 
the country are allowed to follow too closely the some- 
times very abrupt changes of the general surface. 

In the village, where the roads are all fairly graded, 
a general rule of four feet from the surface to the top 
of the pipe was strictly adhered to, the frost in this 
vicinity never reaching deeper than three aud a half 
feet to three feet nine inches. Some difficulty was 
found in laying the pipe for about one-half a mile across 
the Oriskany Creek Flats, on account of the water set- 
ting back from the creek upon one side into the trench, 
and leakage through the towing path bank of the old 
Chenango Canal upon the other. This made constant 
baling necessary, which at best is very discouraging 
and dis»greeable work particularly in the late fall of 
the year. With this exception, and a little extra trouble 
in crossing the Oriskany and White Creeks and the 
Chenango Canal twice, the digging was exceptionally 


The work was begun on the 28th 1. of August last. 
and water was let into the pipes in the middle of the 
following November, 

The contract price for work done and materials fur- 
nished entire, was $26,855.92. To this must be added 
cost of land necessary to be taken for reservoir pur- 
poses, extra work done and materials furnished, the 
cost in the near future (which was not estimated) of 
obtaining control of the water above the reservoir, 
building fences, etc., and extension of distribution 
pipes on two streets in the village. and additional hy- 
drants, valves, etc. The only difficulty experienced by 


throughout the village, three thousand and thirty-five | the Water Commissioners, in obtaining water rights, 

absolute value that he may desire, by simply | feet of the former, and ten thousand one hundr and ee ane =  omnee on Me Semeaes Creek. sqme 

; cs ; ok e . But 

moving the standards and thus stretching the eee one re hear tetacken ne ihe tata since there is only five-sixths of one horse power. in 

' 5 sd ¢ total amount of water in the brook, estimating that 

Soe a oe will always re PIPE DIMENSIONS. the water gn the prheel would give 10" per cent. ot the 

E equa each other. Bell. De " power on the shaft (this for a fall of 12 feet) and the fall 

: Body. - Depth of Weights of | or head in the above mentioned mill being less than 

peter value of tnis simple and ingenious. in- Hub. 12ft. pipe. nine leet, and also the tact that about 80 ber cent. of all 

strum Sim. 1%in. 3% in. Lbs. 1,570 e water used in the village drains naturally into 

: ent is especially apparent in plotting : in. Iron Pipe . is : “in bo in e191 the Oriskany Creek far above the mill in question. it is 

1 contour lines from maps differing in scale, and | 5, « “ a’ x ook 637 quite probable the mill owner will. when he understands 

’ te “ “ ue “ ae 530 € question in arings, claim bu eit any 

5 it is so utilized in the Bureaus of the Ponts et) 8 | s. 8. Bee 414 | damage. The works are owned by the village by Act, 
Chaussées, ‘” . eR 280 Chap. 17, Laws of 1875. 
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| Weare vebdiiee to. Cc. Walcott,C. E. of tthe Ourinterest in this matter is ened vy purely 
U.S. Navy Yard,at Mare Island, California for upon the merits of the case and the just reeog. 
a series of most excellent photographic views | ' nition of members of the profession of civi] en- 
of the Stone Dry-dock now about being com- | gineering. Seven-tenths of the members of 
pleted at that point. These photographs were | this staff corps are members also of the Amer. 
New York City.| mostly takenin May,1884, and,show the interior | can Society of Civil Engineers; and withoyt 
| of the dock, from several stand-points, and the | advocating the claims of any individual of 
As|that corps, we must acknowledge the genera) 





| launching of the caisson on Jan. 3, 1885. 
THE ENGINEERING NEWS PUBLISHING CO. PROPRIETOR. | description accompanies the views we can 


say little about them, except that in size this 
| dock surpasses any now belonging tothe U.S 
Government; itis solidly built of stone, and 
ie closed by a floating caisson, after the usual 
aioe of the modern dock gate. 
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Bridge 
ther orders are sent us as the money will have 
to be returned. 
and copies are not obtainable except possibly 
from the officials of the Northern Pacific Ry 
at St. Paul. Minn. 


Every Copy of. ‘the ‘Bismarck | 


WE have in preparation another exceedingly 
valuable book ‘‘ Engineering Drawings and 
Data of the New Aqueduct” of which only a lim- 
ited edition is being printed, 
praphic will not be reproduced. The draw- 
ings are from the originals in the office of the | 
Aqueduct Commission. The price will be Two 
Dotuars. A large number of copies are 
already sold to the Engineers and Contrac- 
tors on the Aqueduct, besides an order of 200 
for export. We propose to make quick work 
of the entire edition. They are obtainable 
only at this office. 


At the last meeting of the Western Associa- 
tion of Engineers Chicago, President Williams 


is sold; we will be obliged if no fur- | 


The document is out of print, | 


-|judgment upon the 


and being litho- | 
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The Chief of the Bureau of Yards and 
Docks, Again. 

In closing up our editorial on this subject 
last week we expressed the hope that Presi- 
dent Arthur would at once make the much 
desired new departure. But from present in- 
dications, it will fall to the lot of the in- 
coming President to fill the vacaney. An 
excellent opportunity is then presented to 
President Cleveland and his administration to 
begin right, in this one appointment at least, 
in accordance with the civil service reform 
| utterances of Mr. Cleveland’s annual message, 
of Jan. 1884. In that document he, among 
other things, advocates “‘ the application to the 
publie service of the same rule which prevails 
in ordinary business, of employing those 
whose knowledge and training best fit them 
for the duties at hand without regard to other 
considerations.”’ 

This is directly in the line of the proposed 
reform in the selection of a chief for the 
Bureau of Yardsand Docks, and if business 
principles apply anywhere it does there, in the 

appointment of a trained head to a purely 
technical department. Such appointment 
should have no political, personal or class sig- 
nification, except such as isin the interest 
|solely of harmony in the service, an intelli- 
gent and efficient administration of the office, 


;|and a just and proper recognition of the rights 


of a distinct corps of technical officers. 

We have already stated the duties_of this 
particular Bureau, and the service that should 
be properly expected of its chief. But, to per- 
form these duties in the manner required by the 
public interest and to organize and direct a 
Lis staff of civil engineering officers, special train- 





“al ing and fitness is demanded. We would not 


for a moment detract from the importance of 
the line officer of the navy, or rob him of evena 
fragment of the laurels that form a grand part 
|of our national history; but he, as does every 
one else, should recognize the fact, that the 
ability to fight a ship, or to “‘claw-off”’ from a 
|lee-shore, does not fit the individual to pass 
*strain-sheet’’ of a roof 
truss, or to criticize the engineering details of 
a plan for a dry-dock. The two professions 
are entirely distinct, in study, training and 
| traditions; and this being the case, the selec- 
| tion of a sailor for the chief of this department 
of civil engineering is an absurdity only to be 
paralleled by the placing of a surgeon at the 
| head of the Bureauof Ordnance ora paymaster 
as chief executive ofthe Bureau of Navigation. 

After a long struggle, and in the face of bit- 
ter opposition, the civil engineers of the navy 
are now a legally recognized corps, equal in 
| standing to the other staff corps, and equally 
with these others entitled to a proper repre- 
sentation in the Navy Department. Their 
senior officer has the relative rank of Captain, 
and is thus eligible by law to the desired ap- 
pointment, and his appointment would only 
be a continuance and perfection of the reform, 





read an interesting paper entitled ‘Combined | which, from time to time in the past, has’ suc- 


vs. Separate Systems of Sewerage as Exempli- 
fied in the Drainage of Hyde Park.”’’ This 
paper will probably be published ina future 
number of the Journal of the Associated 
Societies, 


cessively placed the charge of the other staff 
Bureaus, of Medicine, Pay, Steam Engineering 
and Naval Construction in the hands of ‘tite 
proper staff corps whose interests they repre- 
sent, 


justice of the principle involved. It is a reform 
demanded by the best interests of the goyerp- 
ment, and to continue the system, until now 
followed, is to perpetuate a method which can 
only work harmin the future as it has in the 
past. Granted that a Chief of Bureau is a ne. 
cessary adjunct to that department, it would 
seem that the commonest business principles 
would suggest the selection of the man best 
fitted to fill that office—and this man is not an 
Admiral. 


Oe 


Progress on the South Penna, R. R. Tunnels. 


After considerable ineffectual effort we are 
enabled, by accident rather than design this 
time, to present a table of general progress 
made in the tunnels of the South Penna. R. R. 
and their condition to date of Feb. 1885. While 
the data is not exactly official it is very near 
the truth. The progress is compared with the 
statement of Sept. 6, 1884, as published on the 
occasion of our personal visit about that date 
The table is as follows: 
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Blue Mt.....-------+ 1610 2630 
Kittatinny - eee) 462 2280 2340 
Tuscarora.. 524 1967 3258 
—" re 4 1632 5030 
| ee ° 5 1234 2300 
Allegheny Mt...... 5900 . 1060 2230 3670 
Laurel Hill...-....-. 5400 = 700 990 4410 
Negro Mt.........-- 1050 0 _ 100 950 
Quemahoning.----. #00 0 Norecord No record 
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We understand that the late cold weather 
has brought several of the tunnels practically 
toa stand still by freezing up all the water 
courses on the mountain sides and thus cut- 
ting off the supply required by the compres 
sors. 


The Future of the Railroad. 





Railroad building will receive a stimulus this 
year. Within the past thirty days a score or 
more of enterprises have been announced. 
Among them are a 375 mile Air Line Road, be- 
tween St. Louis and Kansas City; two lines 
from Mobile, one northto the Tennessee, and 
one west to Texas, Kansas and Arkansas; a 
150 mile road in Iowa; a 78 mile road in 
Georgia; a 300 mile road in Minnesota, be- 
sides numerous smaller lines of from 10 to 5() 
miles. Approximate estimate of the mileage 
projected since January ist, so far as made 
known, is 2,000 miles. It issaid byrail makers 
and parties in a position to be posted in such 
matters, that there are about 11,000 miles of 
projected railroad mileage. This doubtless is 
a modest estimate, but there are incorporated 
companies which have that amount at least. 
of railroad building projected. The plethora 
of idle capital and the low prices of material 
of all kinds, in connection with the favorable 
probabilities of an improving traffic, in a rea- 
sonable time, all help to nourish railway en- 
terprises, on paper at least. Howmuch ofthis 
projected road will be completed this year is 4 
matter of conjecture. Investors,and managers 
of enterprises will take —, of the first 
assurances. ‘hat wideSpread improvement 
is at hand, that railroad construction is to be 
pushed on a large scale, that our railway 5ys- 
tem willdevelop vastly from its present really 

















infantile proportions. that a profitable traffic 
will accompany and stimulate enterprise, and 


that the country’s resources promise almost | 
unlimited fields for future enterprise, capital 
and labor, are conelusions to which every in- | 


telligent mind has long ago arrived. 


Our progress in railway construction shows 
that there is a certain relationship between 
railroad mileage, and the value of agricultural 
er manufactured products depending on this 
mileage for markets. 


duets calls for additional railroad, and in a 
constantiy increasing ratio. 

The vast expansion of productive capacity 
which has recently taken place, and which is 
now in progress in spite of unfavorable condi- 
tions means in a comparatively short time, 
more railway facilities. Besides, railroads are 
a necessity, in order to enhance the values 
of lands, minerals, and timber, as well as lands 
and properties already benefited. Indulging 
these necessities will stimulate railroad 
construction sooner than the surface necessi- 
ties seem to indicate. One million dollars 
worth of railroad will enhance values say two, 
five or ten million dollars, open up opportuni- 
ties for immigration, create opportunities for 
capital, and work fer labor. These mighty 
necessities will brook no great delay. They 
will drive enterprise as well as stimulate and 
reward it. The vast undeveloped or partly 
developed areas in all sections of the country 
will soon ery for, and demand, the stimulat- 
ing and energizing influences of the steel rail. 
Negative reasons could be given. Our ex- 
pected export trade will prove disappointing. 
Enterprise will be compelled to look at home 
for employment and profit. 


The advantages heretofore arising from a 
concentrated industrial capital, and espec- 
ially in large manufacturing centres or cities 
are gradnally disappearing. Men are finding 
out that they can manufacture as profitably 
one hundred or five thousand miles, remote 
from older and well established centres. 
This liberty to scatter manufacturing enter- 
prise will create a demand for land in more 
remote localities, and this demand will be one 
of the underlying influences calling for greater 
and earliest railway construction. Besides, 
coal is being found everywhere almost; water 
power is abundant; small motive power is be- 
ing cheapened; wind mills are multiplying; 
in short, without dwelling too long on the 
evidence of decentralizing tendencies, it is 
not difficult to see that the necessity for men 
to herd in large numbers for manufacturing 
and productive purposes are becoming less 
and less urgent. The railroads make long 
hauls as cheap as short ones; the telegraph 
makes communication cheap; power is being 
cut up in small sizes to suit requirements; 
even farmers use steam and wind where a few 
years ago, such utilization was not thought 
of. 

Results justify this reasoning and its conclu- 
sions. Scores and hundreds of small manufac- 
turing concerns are springing up, here, there 
and yonder. Coal in Manitoba and in the 
nearer north-west is attracting mechanics, 
andsoon a host of petty industries will follow. 
Water power, near coal, lumber and minerals 
attract manufacturers of textiles, of iron and 
steel and of a large number of products. 


The net result of these influences and factors 
is, that railroad building will be driven to 
vaster dimensions by an underforce, the evi- 
dences of which have been faintly outlined 
above. The masses are in need of land, air 
and opportunity. Human nature and human 
beings have been too closely caged for gen- 
erations. Their energies have declined in 
vigor and healthy action. -Railroads will 


permit freer circulation of the world’s human 
molecules. 


An additional acre of | 
wheat or a ton of iron, or a bale of textile pro- | 


| enormous in volume. The sin of permitting 
so much human energy to die, will not remain 
unatoned for; the necessities of the hour are 
creating opportunities for the undeveloped 
and latent energy of the masses, at home and 
abroad to work, think, act, struggle, acquire, 
accumulate, and thus not only build np a 
| country, but build up a higher species of man- 
hood, than it hasever been possible under the 
hedged-in and oppressing conditions, which 
until a generation or two has surrounded so 
large a number of the human family. Rail- 
road building, cheap travel and the opportu- 
nity to occupy and cultivate cheap land, lie at 





velopment of all who chooseto take advan- 
tage of these elements and opportunities. 
EE oe 


The Enlargement of Drill-holes in 
Rock Excavation. 





process for enlarging the bore-holes in rock 
excavation so as to hold a larger amount of 
theexplosive. It consists in first drilling two 
parallel holes to an equaldepth and of any de- 
sired distance apart; the 
charged lightly and the other left empty and 
the charge exploded. The separating wall is 
thus broken to the height of the charge only. 
By repeating this operation a chamber of any 
desired volume obtained. The holes are 


is 


by a hand-pump. The ultimate result is the 
reduction of the total number of drill-holes, 
whatever may be dimensions of the heading; 
and, owing to the distances separating the 


ultaneously. 
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PERSONAL. 





IsaraH B. Hovurt, a weil-known contractor 
and bridge builder, died at Norristown Feb. 19, 
after a lingering illness of paralysis, aged 67 
years, He was born in Plymouth and served 
an apprenticeship as a stone-mason. He built 
locks at Cumberland, Md., and assisted 
setting two heavy stationary lifting engines 
of the inclined plane on top of the Allegheny 
Mountains. He built aqueducts at Hunting- 
don and Newton Hamilton, a prison at New 
Orleans, the Crane Iron Works near Allen- 
town, furnaces at Spring Mill and Conshohoc- 
ken, and dozens of bridges in his county. 


JosepH F. Tucker formerly General Traffic 


other pools, has announced his acceptance 


ager of the Chicago, Milwaukee and St.- 
Paul Railroad. This is considered as ren- 
dering it certain that Mr. Roswell Miller, the 





present Acting General Manager, will be) 
given the permanent position as successor to 


the late General Manager, Merrill 


Wixuuram C. Kinastey died at his home in 
| Brooklyn, N. Y., on Feb. 21. Mr. KInGstey 
was born on his father’s farm in Franklin 


| County, N. Y. in, 1833; at the age of 18 he be-| 


came bookkeeper tu his elder brothers, who 
were then engaged in the construction of the 
Penna. R. R. in Westmoreland Co., Pa. After 


that he taught school fora time inthe same| 


neighborhood, and there made the acquain- 
tance of Col., John O. Snodgrass, a wealthy 
contractor, and was engaged by him as book- 
keeper in the building of a canalin Wyoming 
Co. On this work over 1500 men were em- 
ployed, and in the frequent faction fights ,be- 


so much personal courage and good sense that 
he was appointed general superintendent of 
the works. He was then associated with Col. 


There is an immense latent hu-|Snodgrass in the construction of a tunnel in 


man energy everywhere, which, could it be|/the Allegheny Mts. between Altoona and 


computed in dollars and cents it would be|Johnstown. and on the completion of that) Mass. Inst, of Technology and A. F. Noyes 


the basis of the grand physical and moral de- | 


M. M. Wickersheimer and Pech, mining en- | 
gineers, in the Annales des Mines, outline a new | 


one holeis then} 


cleansed by a strong stream of water forced in | 


chambers, the drilling for all can be done sim- | 


in | 


Manager of the Illinois Central Railroad Cen- 
and lately Arbitrator of the California and | 


of the position of Assistant General Man-| 


tween the Irishmen, young Kingsley displayed | 


work went west and built 75 miles of railroad 
|in Wisconsin and Illinois. 

About 1856 he came to Brooklyn, where until 
jthe time of his death he continued to be a 
commanding figure among the public men of 
| that city. By asub-contract from Wells & Co., 
ithe principal contractors, he built a portion 
of the Brooklyn Water Works, and in part- 
| nership with Abner C. Keeney, in three years, 
leonstructed 65 miles of sewers in Brooklyn, 
| besides attending to a quantity of railroad and 
bridge work elsewhere. 
| Mr. KrInesLey was perhaps best known by 
his early connection with the East River 
Bridge enterprise. It was before himthat Col. 
| Julius W. Adams,C. E., laid bis plans for that 
| structure in 1865, matured after ten years study, 
and Mr. KiInGsLtey pronounced them practi- 
cable, from a business stand point, and entered 
heartily into the project. This enterprise took 
| definite shape in 1867, and to the energy of the 


| firm of Kingsley & Keeney the trials usual to 
the launching of so gigantic an enterprise 
|; were successfully passed through. It was 
| mainly through Mr.Kingsley’s instrumentality 
that the late John A. Roebling was appointed 
Chief Engineer, andafter Mr. Roebling’s death 
Mr. KINGsiey became the Superintendent, for 
which service he is reported to have received 
}a@ commission of five per cent. on the cost of 
the work to a point 3 feet above the water level. 
In 1882, he became the President of the Bridge 
Comm., onthe death of Henry C. Murphy, and 
only resigned this position a few months ago. 
| Mr. KINGSLEY was an astute politician, and his 
estate is reckoned among the millions. 
Cooke Kingsley, M. E., is his son. 


Jay 
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American Society of Civil Engineers. © 





The next meeting of the Society will be held 
at the Society House, on Wednesday, March 
4th, 1885, at Twenty o’clock, (8 P. M.) 

Ballots for the proposed amendment to the 
Constitution will be canvassed. Business will 
be transacted. 

A paper on “‘ The New Cantilever Bridge, at 
Niagara Falls’? by Charles C. Schneider, M. 
Am. Soc. C, E., will be read and discussed. 

The Library and Conversation Rooms are 
open each Wednesday Evening from 7.30 to 10 
o’ clock. 

Collation. As has been done during the past 
| year a Collation, to which all members are in- 
| vited, will be served after the adjurnment of 
\the meeting. This Collation is provided by 
subscription of some of the resident members. 

Meetings of the Society.—The regular meet- 
ings of the Society during the past year have 
been well attended. The Board is glad to say 
that the number of members of the Society 
not resident in New York who have found it 
| possible to be present at these meetings bas 
been large. An experiment has been tried, at 
the suggestion of some of the members, of 
providing, on the oceasion of the meetings on 
the first of each month, a collation after the 
meetings, in order that pleasant opportunity 
for conversation should be given. The result 
of the experiment seems to be satisfactory. 
These collations are, of course, not paid for 
from funds of the Society, but are provided 
by the voluntary subscription of resident 
members. 


a _- 


Boston Society of Civil Engineers. 





A regular meeting of the Society was held on 
Feb. 18 1885, President G. L. Vose in the chair 
and twenty four members present. Notice 
| was received of the death of T. E. Sickels, an 
honorary member of the Society anda com- 
mittee was appointed to prepare appropriate 
resolutions. 

A committee was appointed to nominate 
officers for the ensuing year. 

Prof. Gaetuno Lanza gave a description of 
some experiments on belting, made at the 
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read a paper onthe Foundation of the Pum- 


ping Engines atthe Newton Pumping Station. 
The Annual Meeting and Dinner of the 
Society will be held on March 18th, next. 


Engineers’ Club of Philadelphia. 


Record of Regular Meeting, February 7th, 1885. 

Past-President Frederic Graff in the chair; 
46 members and 3 visitors present. 

Mr. M. Van Harlingen presented a full descrip- 
tion of the Phoenixville Tunnel on the Penn- 
sylvania Schuylkill Valley Railroad, illustrated 
by drawings and photographs. 

The secretary presented, for Mr. A. Harvey 
Tyson, a paper upon the Sources of Pollution 
in Storage Reservoirs, from which the follow- 
ing is extracted : 

‘*As City Engineer of the City of Reading, 
my experience concerning the subject of this 
paper is gathered from my connection with its 
water works. Previous to the year 1880, dur- 
ing which the Antietam Lake, with a storage 
capacity of ninety, millions of gallons was 
constructed, the supply of the town was small. 
Citizens were satisfied with water of any 
kind—it was not a matter of quality but of 
quantity. There was an additional grumble 
about the condition of the water served con- 
sumers, but in a few days the impurities would 
disappear, and the state of public opinion 
would return to its normal condition. During 
the construction of the dam named,tbere was 
quite a perceptible increase in the impurity, as 
the water had a woody taste, and when left 
standing for five hours or more emitted a very 
disagreeable odor. This was attributed to the 
fact that the banks of the stream passing 
through the dam, and the flows of which were 
to be impounded, had been cleaned and 
grubbed. The bad taste and odor lasted for 
three weeks and then ceased. About the first 
of August of the next year it again presented 
itself; this time in a worse form, the odor re- 
maining the same, but the taste had chanzed, 
and resembled that of fish oil. The sugges- 
tion was made that there was a deposit of filth 
in the pipes, and with a view of removing such, 
if it was the cause, flush valves were placed in 
all depression in the pipes and at the dead 
ends, and these, as well as the fire-hydrants, 
were periodically opened. This did not re- 
move the difficulty and improve the water. 
The parts of the city served directly from this 
storage reservoir were the only ones in which 
this impurity was noticed. Those served from 
the distributing basins showed no signs of it. 
The entry into the latter was through foun- 
tains which threw the water to a height of 
seventy-five feet, thereby thoroughly oxidizing 
itand removing the impurities. An examina- 
tion into the cause of the trouble showed that, 
instead of having the natural blue green 
color, it had a bright green, and when left 
standing, theimpurity came to the surface and 
discolored it. Whenever, during the ten 
weeks within which the odor and taste re- 
mained, the thermometer for more than a day 
fell to below sixty-tive or seventy degrees 
Fahrenheit, the impurity disappeared, to re- 
turn again, when the temperature exceeded 
seventy or seventy-five degrees. An examina- 
tion of the lake developed the cause of the 
trouble to be a vegetable formation, which 
when alive and scattered through the water, 
gave no noticeable taste or odor to the water 
but, in its decay, became highly offensive. As 
to what this vegetable formation was, the bot- 
anists differed. Mv conclusion, on a micro- 
scopic examination, was that the growth was 
of minute confervoid algae, whose germ was 
the clorophyl, or coloring matter of leaves. 
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pipes, the want of air causes decay and, as a 
result, taint. 


With each succeeding year, the trouble has 
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impression that the collecting reservoir for 
the City of Reading (that mentioned in thea 
paper) is about 70 feet deep,* and that its oa. 


returned, grows worse and remains longer. | pacity is great compared with its catchment 


Nor is it local in its development. The result|area. I do not remember the data of the «. 


of correspondence with over one hundred 
towns and cities where water is impounded 
proves that the trouble has shown itselfin a 
greater or less degree everywhere, and how to 
avert and correct it, has been the problem 
worrying the hydraulic engineers. Numerous 
plans have been proposed, from oxidation by 
flows through open channels or artificial era- 
tion, to the gigantic scheme of roofing in the 
reservoirs to remove the effect of heat and 
light and so remove the cause of the develop- 
ment of this new but unpleasant affinity. Fu- 
ture experiment will demonstrate the most 
feasible plan—but, from experience, I would 
say that natural eration is the best, for the 
reason that the water in our small distributing 
reservoirs, which enters througn the fountains 
as stated above, has always been pure. 

The troubleis comparatively modern. Ponds 
and sluggishly moving streams, which were 
sweet twenty years ago as I loitered along 
them, are now affected in a like way, without 
any change of conditions. They are affected 
by the climatic change through which the 
eountry is undergoing. Steady rains have 
ceased, and the precipitation is sudden and 
rapid. 

Chemical analyses of our affected water 
have shown that there is nothing deleterious 
to public health, although it-may be exceed- 
ingly disagreeable. Examinations for the last 
three years resulted as follows: 


1882. 
Free Ammonia,..-.-...-.-+++++++ .0028 
Aibuminoid Ammonia,.......... 0175 
CORIOUCEG, ssn cs cssv ccticcevecevin< . 2900 


1883, 
0027 
-O175 
+2950 


1884. 
.0035 
0133 
3000 

Also with the increase of pollution from this 
source, there has been a corresponding de- 
crease in the death rate, which, from the 
records of the Board of Health, is as follows: 
1880, 20. 1 per M.; 1881, 21.0 per M. (scarlet 
fever epidemic ;) 1882, 20.0 per M. ; 1883, 19.0 per 
M. ; 1884, 18.9 per M. 

The facts as stated above, that this source of 
pollution is not deleterious to public health, 
should notallow engineers and local authori- 
ties, by an appeal to the purse, to let it pass 
by without some determined effort at correc- 
tion, as it may tend to the development of 
some characteristic which would be damag- 
ing.”’ 

Mr. Chas. G. Darrach discussed the subject 
at length. He said: 

‘Data collected during the past seven years 
disproves the old theory that, as an approxi- 
mation, we may estimave a daily average yield 
of 1,000,000 U. S. gallons (133,370 cubic feet) per 
day, per annum, per square mile of catchment 
area, or the utilization of 23 inch of rain-fall. 
In fact, but one-half this amount should be 
estimated. We are, therefore, forced to in- 
crease the storage capacity, to tide over dry 
years, calculating the average yield of 24 or 36 
months instead of 12 months:in so doing, the 
depth of the collecting storage reservoir is in- 
creased, and itis to this point your attention 
is directed. 

In 1875, I noticed that the water, drawn from 
a depth of 50 feet in Tumbling Run Dam, was 
very offensive in odor; but after contact with 
the air, the water became odorless and potable, 
similar to the wateron the surface of the 
dam.”’ 

He then presented a detailed account of the 
similar trouble in the Baltimore water supply 
and his correspondence and experiments with 
Mr. Robert K. Martin, Chief Engineer, and 


The plant when gathered from the surface | concluded as follows: 


seemed to be without disagreeable taste or 


‘‘Tn the paper before usit is stated that while 


odor, but when exposed to the heat and light | the water drawn from the pipes leading from 


of the sun, rapidly fermented and became 
very offensive. This plant, when in subsiding 
reservoirs subjected to the sun’s rays, grows 
rapidly, and, when drawn into distributing 


| 


the collecting and storage reservoir, was bad, 
it improved after being discharged into the 
distributing basins. Mr. C. 8S. d’Invilliers 
(Member of the Club) informs me that it is his 


ym- 
pletion of this reservoir, nor the length of tim. 
the water has been stored. Itis probably tw,, 
orthree years. Light would be thrown on th» 
subject did we have before us all the data 
well as the plans of the reservoir. 

From the data furnished by Mr. Martin, the 
water in Druid Lake seems to have fouled jy 
two years, from 1881 to 1883. A theory which 
these facts seem to indicate is, that products 
of decaying vegetation sink to the lower water 
in deep reservoirs, where decomposition js 
suspended for want of oxygen; the gases are 
absorbed by: the water, which gases, upon 
contact with the air, are fully oxidized. 

As a prevention, surplus water should be 
wasted from the bottom of the deep reservoirs 
and not overthe weirs; as a cure, aeration by 
means of shallow distributing reservoirs re- 
ceiving the water on the surface and, if pos- 
sible, from fountains. 

In 1881 the newspapers of Baltimore stated 
that, as chemists had failed to discover im- 
purities after testing the water which caused 
complaint, it was probably because Dame 
Nature had forestalled them.”’ 

Dr. H. M. Chance was of the opinion that 
in the great fresh water lakes we had condi- 
tions analogous to those present in artificial 
storage reservoirs, and therefore asked if any 
member could tell whether any examinations 
had been made into the conditions of the 
water at considerable depths. If this was 
found to be fresh and of good quality, similar, 
in other words, to the surface of these lakes, 
then an inquiry into the conditions which pro- 
tected it from contamination, or purified it, 
would be of great value; butif, on the other 
hand, the water at great depths was found 
contaminated in the same way as that in 
storage reservoirs, then it would be useless 
to look for any natural phenomena to assist in 
purifying stored water, and reliance must be 
placed upon some artificial method. He 
believed the subject was of sufficient impor- 
tance to warrrant an immediate investigation 
into the character of the deep water of these 
great lakes, and thought that, until this was 
done, sanitary engineers, in declining to avail 
themselves of this knowledge of natural laws 
were committing a great mistake and were 
necessarily working in the dark. 

The secretary announced the death of our 
fellow-member, Mr. D. Hudson Shedaker, and 
asked that a committee be appointed to pre- 
pare a Memorial for the Proceedings. 

Howarp Murpsry, 
Secretary and Treasurer. 


as 


CORRESPONDENCE. 


The Water Jet in Engineering Construction. 


PHILADELPHIA, Feb. 21, 1585. 


Epirorn ENGINEERING News.—In speaking of the 
Water Jet as an aid to engineering construction, an ad- 
ditional example to those givenin your issue of Feb. 14. 
is its use inthe Government work on the western 
rivers. 

In 1881 a large number of piles were sunk by this 
means in the Missouri River near Leavenworth. 

The leads were placed on a rectangular barge, to 
which the ends of two narrower and longer barges were 
rigidly attached. These last were parallel and the 
piles were driven in the space between them, the side 
of one of the barges being used as a guide in locating 
the apparatus as well as in sinking the piles. The 
leads were so arranged that the pile could be directed 
at any desired angle. The water pipe was carried down 
the side of the pile into which it was sunk by means of 


*The Secretary has since learned from Mr. Tyson 
that the Reading reservoir is 49 feet deep and water 's 
drawn at three depths: 12, fee 24 feet and 36 feet. Mr. 
Tyson adds: “ Thinking thatthe defect in our water was 
caused by the draft (through the defective construction 
ste iete a Geeane RAs afar sn 

f° ves esame he as con- 
sirasted this autumn. the result will be, next 
summer must demonstrate.” 
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a notch near the lower end (which was left square). 
When the jet was in operation the weight of the barges 
was brought to bear on the pile by means of a tackle, 
windlass and engine. 


The fine sandy bottom of the Missouri and Missis-|the familiar case of an ordinary locomotive moving 


sippi Rivers would seem especially adapted to the use of 
the water jet in sinking piles, provided they are long 
enough to reach below scouring action of the current. 
Whether the above apparatus is still in use I do not 
know. 


K. ALLEN. 


Grade for Side Tracks. 





Atianta, Ga., Feb. 20th, 1885. 
EprTor ENGINEERING NeEws.— Would like your corre- 
spondents or yourself to answer if 6 tenths grade in a 
100 feet is too steep for sidetracks. This is very desira- 
ble to know accurately as the question of lowering 
tracks through Atlanta’s important streets and bridg- 
ing the highways over is involved. Will the friction 
counterbalance gravitation on that inclination? Would 

like examples. Yours, 
H. T. McDanreEt, 
Asst. Eng., Atlanta, Ga. 


Urbana, O. City Engineer. 
Unpana, O., Feb. 23, 1885. 

Eprrork ENGINEERING News:—In your issue of Feb. 14, 
1885, you have. “New City Officials—Urbana, O. is to 
have City Commissioner and a City Civil Engineer.” 

Would state as a correction that we have had those 
offices for the past twenty years, but they have been 
elective offices. 

One of our Councilmen is trying to have a bill passed 
through the Legislature to have the same offices filled 
by appointment of the City Council. 

; Respectfully yours, 
W. H.L. Tayzor, City Civil Engineer. 


Problem in Bridge Construction, 


P. C. & St. L. R. R. Co., Prrtspures. Pa., Feb. 22, 1885. 
Ep1ToR ENGINEERING News:—In answer to questions 
by Mr. H. A. Young in Feb. 14th number of your valuable 
paper: 
ist. The corbel does strengthen the stringer by fur- 
nishing better bearing surface than can be obtained by 
placing the stringer directly upon the cap. 
and. The corbel should not be considered in calculat- 
ing the size of stringer needed. By inference, this 
answers the second part of question. 
3d. There would be no economy to build a trestle 
using a packed stringer of larger dimensions instead 
of using acorbel, but for economy and durability, use 
plain sticks for stringers, and by all means corbels. 
Respectfully, 
F. DaRLINGTON, Engr., M. A. 


Plate Girder Bridges. 


Los ANGELES, CALIFORNIA, Feb. 10, 1885. 

Epitor ENGINEERING News:—In a recent issue of 
your journal! you published a most excellent article on 
the subject of Plate Girder Bridges, from the pen of M. 
J. Becker, Chief Engineer P.C.& St. L. R. R. In that 
paper are many valuable suggestions as to the prac- 
tical application of the principles involved in the de- 
sign and actual construction of this class of structures. 

Mr. Becker very properly refrains from any extended 
discussion of the theoretical stresses or their calcula- 
tions; but, as it is always in order to view an engineer- 
ing question from a theoretical as well.as a practical 
standpoint, I offer no apology for presenting in this 
connection the following proof of one of the principles 
used in the determination of stresses in girders of this 
class. 

In an extensive course of reading on this subject, 1 
do not now recollect ever having seen an analytical 
proofof the one principle or fact forming the text of 
this letter; though I have seen it fully demonstrated in 
works on Graphical Statics. I believeit will be of in- 
terest to some of your readers, at least; to others it may 
prove old and elementary matter. 

The principle, to which I refer, is, of course, well 
known to the designers of bridges or structures in- 
tended to sustain moving loads. It is also usually 
stated asa principle in the majority of works on bridge 
constroction and mechanics, but without the demon- 
stration. 

The principle may be stated as follows:—If, on a 
girder supported at the ends, we pass any number of 
equal or unequal loads, at given distances apart, then 
the maximum bending moment in the girder will occur 
under one of the loads situated nearest the center of 
gravity ofall the loads combined; and the center of 
span of thé girder will be exactly midway between the 
center of gravity of all the loads combined and the 
point of maximum bending before mentioned. 

Stated as a problem it would stand thus; Given: a 
girder supported at the ends, with any number of 
known, equal or unequal, loads at fixed distances apart 

















passing thereon. Required:—the exact position of the | 
loads on the girder, such that the bending moment in 
the girders shall be a maximum. 


I will use a girder with four passing loads, this being 


over agirder. The proof is general and the principle 


applies toany number of equal or unequal loads greater | 
than one. 


The following sketch will illustrate the general con- 
ditions :— 
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Before proceeding with the demonstration, let us | 
find an expression for the distanc> ofthe center of | 
gravity, of allthe loads combined, from the center of 


| the load or wheel marked W’, this beingone of the loads | 


nearest the said center of gravity. 

Let G = this last described distance. Let W the 
first load or wheel, counting from the left hand abut- 
ment. Let W’ = second, W” = the third and W’’=the 
fourthload. Also, a = distance from the second load to 
the first; b = distance between second and third wheel, 
and c = distance between second and fourth wheel or 
load. Then the distance represented by G will stand 
thus:— 





( | ae Ww’ e—Wa 
G — — (1) 
W+ WwW + W"-+ =) 
Now, let, M = the bending moment. 
S = thespan of girder. | 
x =the distance of second load W’ from 


left abutment. 
R = the reaction of left abutment. 


Then the expression for this reaction, in terms of a, 
b, ce, x, Sand loads, will be :— 


Ww Ww nw” 
R=— $—(—a)) + —18~2) - 
S Ss Ss 


(s-u + b) ) -- (s-« : °) 
S 

and taking moments around a point under the second 

load W’, we have for the expression of the bending 

moment in foregoing terms :— 

Wa? Wace W’z? Ww" 
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Differentiating this equation, we have, after dividing 
by dz :— 
dM 


_—_ = 


2Wr Wa 2W'z 2W's 


dr S S S Ss 
Ww" aw’: We 


S S Ss 

















(4) 


Putting this value of first differential coefficient equal 
to zer?; re-arranging and transposing known terms to 
second member of the equation, we have’— 


jthe purchase of Capt. John 





= we wwe + Wwe)e=(W es Wes Wes we) 
S ; 
a =( W'b + W"e— Wa ) 
whence 
8s 1 (— + W''ce—Wa ) 
Ore = Cre nerreaaie (5) 
2 2 sows ws 


Now it will be observed that the quantity in paren- 
thesis is the same expression that we found for the 
value of G, that is:— 


This value of « makes Ma marimum, which was to be 
proven. 
If in equation (5) we substitute “ro unequal loads. W 


2 4 


as before. 


If the two loads are equal, then their combined 


| center of gravity would be midway between them, and 


we have: 


e- []- (3). 


and equation (6) becomes: 
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The demonstration is thus shown to be true in all 
cases. Respectfully, 
Frank C. Doran. C. E. 
a 


John Ericsson's Destroyer. 





The Senate Naval Committee has advised 
Ericsson’s De- 
stroyer, for $120,000, with the privilege of buy- 
ing also the patents relating to this vessel 
for $100,000 more. 

The Destroyer may or may not be the type 
of vessel needed for fighting huge hostile iron- 
clads; but at least its designer’s reputation, 


ihis long connection with the navy, and his 


inestimable services to the country in produc- 


jing the Moritor and her successors, demand 


that his newsystem of seaport protection shall 


| not be treated with neglect. 


The Ericsson system of harbor defence is 
that of carrying submarine artillery in small 
cheaply-constructed vessels. The gun fired 
under water is the central factor; the vessel 
is only the gun carriage, The Destroyer is 130 
feet long, 174 wide, and lldeep, Her bow is 
protected by heavy, inclined armor plates. 
placed transversely, and backed by thick 
timbers. Within the iron hull an_ inter- 
mediate arched iron deck extends from stem 
to stern; under this is the powerful engine, 
and there also are the crew during action 
Under the iron deck and the inclined armor of 
the bow is a 16-inch gun, 30 feet long; it carries 
a projectile 25 feet long, weighing 1,450 pounds 
including an explosive charge of 300 pounds 
of gun cotton. This gunis near the bottom 
of the vessel, and its muzzle passes through 
an opening in the stem. A valve, opened and 
shut by steam power, covers this muzzle and 
when it is raised the inrushing water is 
checked by au inner valve which is strong 
enough to hold in, but is itself easily carried 
away by the tremendous projectile as it leaves 
the bore. An inner sea valve is sacrificed for 
each shot, 

Undoubtedly the submarine gun is limited 
inrange. It is discharged at a distance of 300 
feet from the enemy’s ship, and when the pro- 


| jectile strikes the ship its charge of gun cot- 


ton is exploded by a percussion firing pin. A 
spiral spring prevents this explosion from oc- 
curring on the initial and comparatively trivial 
percussion against the inner valve of the gun, 
The theory of the vessel is that it can be safely 
brought, on account of its thick armor, within 
arange of 300 feet, and thata charge of 300 
pounds of gun cotton, there delivered against 
the vulnerable parts of an ironclad, under 
water, will shatter the hull. 

Thus far the opinion of naval officers has 
differed in regard to the Destroyer. Great 
hopes of it have been entertained by some, 
while others have interposed objections. From 
the conflicting official opinions and reports of 


and W’, for the four loads, and a being equalto the dis- | trials the Senate Naval Committee has collec- 
tance between them, their combined center of gravity,|ted sufficient testimony to recommend the 


with reference to center of W. would be:— 
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wow 


And by taking moments around W, 
would have ;— 
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purchase of the Destroyer. 

An engineer 82 years old might well insist 
that the Government should either take his 
work or else decide not to take it, in order 


instead of W.we/ that ic may be disposed of elsewhere. Still, 


the question, after all, is not necessarily that 
of buying this particular vessel, inasmuch as 
Capt. Ericsson has offered, for $160,000 to 
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build a steel vessel like the iron Destroyer, a 
trifle larger in each dimension, with submarine | 
gun and projectiles complete, and to guaran- 

tee the stipulated performance of both vessel 

and gun by sureties who would be fully re- | 
sponsible in case of failure.—N. Y. Sun. 
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Continued from page 126.) | 
In use the rib should be on the outside. The | 
throw of the switch is the distance between | 
the centres of the stub rails and is almost 
always for standard gauge 5 inches. The dis- 
tance between the ends of the stub and moving | 
rails varies with the season. It should be in | 
excess of the width of the dividing partition | 
about } inch to 1 inch in winter, and 1 inch to | 


ij in summer. 


paratus by which the power is applied to 


throw a switch also admits of a variety of de-| 
signs. The old “harp” pattern Fig. 63 is still | 


The switch stand or the ap-| 


ee Fac 61. 


a 





Fig, 63.—*‘ Hare” Swrrcn STanp. 
considerably used, especially on old roads, but | 
itis very awkward and liable to injure a switch 
man should it hold hard and then suddenly 
slip. 

(TO BE CONTINUED.) 


a 


Cox. DEMING N. WeLcu, formerly General Superin- 
tendent of the Pullman Car Company, died in Dresden 
on Feb. 11, inst. He was a great favorite among rail- 
road men. He entered the service of the Pullman Com- 
pany in 1871 as Assistant General Superintendent, 
asssming control as General Superintendent the fol- 
lowing year, holding the position until 1880, when he 
was compelled to resign on account of ill health. He 
was 41 years old andthe son of H. M. Weich, President 
of the First National Bank of New Haven, Conn. He 
was unmarried. 


*Copyright by ENGINEERING NEWs PUBLISHING Co. 
All Rights Reserved. This article was commenced on 
Cetober 4 1884, 
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Sewerage of Atlantic City. 


No epidemic disease has ever prevailed at 
Atlantic City. The sanitary measures are in 
the hands of a Board of Health, the mem- 
bers of which fully appreciate the respon- 
sibilities of their position. Pure drinking 
water is introduced from the interior, and a 
system of sewerage is now being provided, 
which promises to prove a most potent factor 
in preserving the health of the growing town. 
The topography of the town does not admit of 
natural drainage, and formerly the refuse and 
waste were carted off by contraci. This plan 
proved unsatisfactory, and it was determined 
to employ some more effective methods. A 
commission was appointed to examine various 
systems of drainage, and devise the best possi- 
ble plan from such as had worked effectively 
elsewhere. The committee studied the ques- 
tion with care, and chose as the best what is 
known as the ‘West System.’”’ By this 
method the waste and sewerage are forced 
through pipes to a central reservoir, and 
thence pumped out to a point beyond the cor- 
porate limits, where, by the aid of machinery, 
the solid substance is converted into phos- 
phates, and the liquid, purified by filtration, is 
allowed to flowinto the bay. This is a most 
effective method and one that has been used 
with great success in this country and in 
Europe. Thework of laying the pipes is being 
pushed forward with vigor by a New York 
tirm, and the early completion of the early 
completion of the work is confidently ex- 
pected. 
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THE HISTORY AND STATISTICS OF 
AMERICAN WATER-WORKS. 


BY J. JAMES R. CROES, M. AM. SOC. C. E. : M. INST. C. E 
Continued from page 126. 
DCCXXIV GRANVILLE, N. Y. 


Granville, Washington Co., New York, in 
lat. 43° 30’ N., long. 73° 30’ W. is on the Metto- 
wee River. 

Settled about 100 years ago, it has never been 
incorporated. Water-works were built in 1884 
by a private company, after plans of S. C. Ran- 
dall, taking the supply from the Mettowee 
River which is the outlet of Lake St. Catherine. 
A dam 20 feet high and 200 feet long forms a 
storage reservoir and also furnishes the power 
to drive the pump. After being filtered through 
a wooden box 30 feet long, 10 feet high, and 10 
feet wide, filled with sand, gravel and char- 
coal, the water is pumped by a Knowles pump 
of 14 inch water plunger and 16 inch stroke. 
lifting 100 feetto a wooden tank 14 feet in diam- 
eter and 20 feet high, 50 feet above the highest 
part of the village. By direct pumping a 
fire pressure of 100 lbs. is obtained. 

Distribution is by 6 inch cast-iron pipe with 
12 fire-hydrants, 5 gates and 100 taps. Service 
pipes are of black iron. The village doeés not 
pay for fire service. The} works have cost 
about $9,000. The population in 1880 was 1,071 
and is now given as 1,500. Mossrs. Finch. 
Stevens and Potter own afid{manage the 
works. 


DCCXXV. GRASS VALLEY, CAL. 
Grass Valley, Nevada Co., California, in lat. 
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39° 30‘ N., long. 119° 40’ W. is in a mining, 
oa and manufacturing district. 

Settled in 1849, it was incorporated a town in 
1854, Water-works were built in 1865, by the 
town taking the supply from the Yuba River. 
The water is brought six miles in an open 
ditch to a reservoir holding 50,000,000 gallons 
and being 210 feet above the town. 

Distribution is by 10 miles of cast-iron pipe of 
6 and 4 inches diameter, with 64 fire hydrants, 
14gates and 450 taps. Service pipes are of 
wrought-iron. The daily consumption is 425,- 
000 gallons. The population in 1880, was 6,688. 
The works have cost $80,000. 

The yearly expenses of maintenance are, 
$6,000 and the receipts $8,000. J. J. Dorsey, is 
Superintendent. 








DCCXXVI. HAILEY, IDAHO. 

Hailey, Idaho, in lat. 43° 30’ N., 
W., is the county seat of Alturas Co. 

Water-works were built, by a private com- 
pany in 1884, the supply being taken from In- 
dian Creek. The water is conveyed to a res- 
ervoir 110 feet above the town and is thence 
distributed by 2 miles of wrought-iron pipe 
with 5 fire-hydrantsand 70taps. Service pipes 
are of wrought-iron. The town does not pay 
for fire service. The works have cost $15,000. 
Thereis no bonded debt. The yearly expenses 
of maintenance are $500, and the receipts $3,- 
600. E. A. White is manager of the works. 


DCCXXVII. HARBOR GRACE, 


Harbor Grace, Newfoundland, in lat. 47 
41’ 27” N., long. 53° 12’ 33” W. is on the west 
side of Conception Bay, which forms a harbor 
6 miles long from 1 mile to 4 mile wide. 

The town was settled about 300 years ago 
and has never been incorporated. 


long. 116 


N. F. 
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| tion is 180,000 gallons. 
was 2,521. 


The population in 1880 


The works have cost $30,000. 
expenses Of maintenance is $500. 
are not stated. 
of the company. 


The yearly 
The receipts 
J. Bayard Backusis President 


DCCXXIX. 

Ida Grove, Iowa, in 

30’ W., the county 
Maple River. 

Settled in 1878 it was incorporated u town 


IDA GROVE, IOWA. 
lat. 42° 20’ N., 
seat of Ida Co. 


long. 95 
is on the 


‘in 1879. 


| bore and 18 inch stroke driven by a wind-mil! | 


| 


Water-works were built in 1882 by the town | 


after plans of Wm. H. Burnham taking the 
supply from ground water. Five driven wells 
connected by a common 3 inch suction pipe, 
and one open well 8 feetin diameter and 18 


feet deep furnish the supply. The water is 


pumped by a double acting pump of 4 inch | 


25 feet in diameter, made by the U 
Engine and Pump Co., to a wooden tank 
20 feet high and 30 feet in diameter, holding 
99,200 gallons, set on a timber trestle 20 feet 
high. The bottom ofthe tank is 100 feet above 
the business portion of the town and 1800 feet 
distant from the pumps. A Knowles Pump of 
12 inch steam and 6 inch water cylinders and 


. 8. Wind 


'12inch stroke is also used in calm weather, 


and for direct pumping in case of fire. 


Distribution is by 1.3 miles of cast-iron pipe | 
of 6 to 4inches in diameter, with 11 fire hy-| 
| drants, 3 gates and 48 taps. 
/in use. 
| The daily consumption is 12,000 gallons. 


There are no meters 
Service pipes are of wrought-iron. 
The | 


| population in 1880 was 759 and is now said to 
be 1,503. 


Water-works were built by a private com- | 


pany in 1863 after plans and under the super- 
intendence of James Fenwick, the supply be- 
ing taken from Bannermegn Lake, which has 
an area of 1} square miles and drains a water 
shed of about 20 square miles. At the south 


The works have cost $10,380. The bonded 
debt is $7,500 at 5 per cent. The total,receipts 
to August 1, 1884 have been $1,185. 


|penses of maintenance in 1883 were $375, and 


| the receipts $585. 
| Commissioners manage the works. 


A board of three Water 


G, A. Case 


\is Chairman. 


east end of the lake an earth dam is con- | 
structed through which a 20 inch cast-iron | 


pipe conveys the water from the supply box in } 


} 


the lake to a reservoir 8 feet long, 4 feet wide | 
and 12 feet deep, constructed of iron, holding | lesalized. 
2,880 gallons and being 260 feet above tide | 


water. 

Distribution is by 5 miles of cast-iron pipe of | 
15 to 24 inches diameter with 38 fire hydrants 
and 102 taps. 

Service pipes are of lead. 
meters in use. 

The town pays nothing for fire service, nor 
for 28 public fountains which run at all 
seasons. 


There are no 


The capital stock of the company is $52,400, | 


which is the amount of the bonded debt at 
5 per cent. 
teed by the Government. 

The works are managed by a board of 7 
directors, 6 appointed by the stock-holders and 
lby the Government. The population is 5,000. 
Claudius Watts is Secretary and Collector, and 
John Lynch Superintendent. 


DCCXXVIII, HEMPSTEAD, N. Y. 
Hempstead, Queens Co., N. Y., in lat. 49° 45’ 


N. long. 73° 30’ W. is on level ground on Long 
Island 21 miles from New York City. 


Water-works were built in 1880 by a private 


company taking the supply from ground water. 
From a well 50 feet in diameter and 30 feet 
deep the water is pumped by a Worthington 


| naces at Dayton, Tenn. 


; quired between Woodland Hill, 
The payment of which is guaran- | 


a 


WATER. 


THE Wahpeton, Dak., water bonds have been 
QUITMAN, Ga., authorities have just closed a contract 


aes an artesian well. A new railroadis also projected. 


Tue Ohio Legislature has passed the Senate Bill 
authorizing Ravenna to issue bonds and construct 
water-works. 


MARTIN’s Ferry, Belmont, County, Ohio has been au- | 
| thorized to issue bonds to build water-works. 


Also 
Ravenna, O. 


THE subscriptions to the stock of the Laconia Belk- | 
|} nap Co., 


N. H, water company amount to $50,000, leav- 
ing only #10 000 to be taken. 


CLEVELVND, O.—Of 16 inch pipe 9,740 feet will be re- 


and this will cost $29,220. Twenty miles of 8 inch pipe 
will also be necessary, at a total cost of $137,280. 

Dean BROS. STEAM PuMP Works, Indianapolis, Ind. 
have orders for the new pumping machinery, consist- 
ing of six duplex steam pumps forthe new blast fur- 
This furnace is being built by 
a company of Englishmen headed by Titus Sault. 


Tue Water-Works Company contemplate 


important extensions of their mains, this spring, if 


the streets are graded. The company proposes to lay | 
a main on Montgomery avenue, on Ninth, Gilmer and | 


Whiteside streets.—Chattanooga Times. 


Duplex Pump of 14 inch steam and 7 inch | 


water cylinders and 10 inch stroke, and one 
Knowles Pump of 14 inch cylinders and 9 inch 
stroke, to a tank 30 feet in diameter and 11 feet 


high, raised 75 feet above the surface of the | 
ground. 


t | the water-works of the city of Hamilton; an act to | 


Distribution is by 5} miles of cast-iron pipe | 


with 24 fire hydrants and 2 taps. 
are of wrought-iron. 
There are no meters in use. 


Service pipes 


The town does | 


Tue Covington people are anxious to obtain their 


water supply from Newport. Ky,, and as the Newport | j 


Water-Works are anxious to receive an increased 
revenue to pay its expenses, it is probable that some 
arrangement may be perfected. 


OnTaRIo LEGISLATURE.—The Private Bills Committee 


have agreed to report the following bills with slight | 


amendments:—An Act to amend the Acts relating to 


| legalize a water-works by-law of the town of Paris. 


Tue Maine Legislature has voted to incorporate the | 


Artesian Water Co., to the Camden and Rockland 
Water .o. This gives the citizens of Rockland and | 
Camden a new water company, and to take water from | 
Oyster River Pond. 


Tue Governor has signed the bill legalizing the acts | 


| Dwight succeeded the C 


The ex- | 


and Wilson Avenues, | 


making | 
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Commissioners have expended $30,000 in building their 
reservoir and laying the pipe. 
by T. W. Dwight, of New York, who owns property ii 
Clinton. A suit was brought, in which the decision was 
in favor of Dwight, but the Commissioners appealed the 
ease. The passage of this law endsthe litigation. Had 
ommissioners weuld have been 
obliged to stand the expenses of the work themselve 


The project was fought 


Ss, 


MINNEAPOLIS, MINN., will advertise 
pipe during the coming season 
panied by a surety of $500 
miles of pipe to be laid. The 


for the laying of 
Each bid to be accom 
There are about twelve 
pipe will be delivered by 


the city, and specials wil! also be delivered by the city 
But all other delivery that may be found necessary 
must be done at the contractors’ expense, 


THE contract with the Southwark F: 
ufacturing Company for the new 
View, Ills., water-works was read and the Supervisor 
| authorized to sign the same. It calls for two pumping 
| engines set as a pair and so arranged that the duplex 
motion may at any time be discontinued and the en 
gines worked singly. The pump is to have a daily 
| Capacity of 5,000,000 gallons, to be completed by May 1 
and warranted for two years. The cost will be $15,500. 
| Chicago Tribune. 


yundry and Man 
pump for the Lake 


Bibs Were received for water pipe on I 
waukee, Wis.; the following shows the 
| ders, highest, lowest and successful bids 


‘eb. 19th at Mil- 


names of bid 


0 inch pipe, $30.45, $24.90, $24.90 per ton 
12 . 0.45, 26.25, 26.25 * ’ 
~ jO.45 26.5 6.55 

6 : 7 0.45, 26.70 26.70 
i 2. , 30.45, 26.90, 26,90 
on - 50,45, 26.90, 26.90 


Contract for 12, 8, ¢ 
| Shore Foundry; 
Louisville. 


4and 3-inch pipe awarded to Lake 
30-inch pipe to Dennis Long & Co., of 


|} Mr. ANTHONY MuRpPHyY, who had much to do with the 
| construction ofthe Atlanta water-works system, thinks 
the city should construct a reservoir 


and stand pipes 
} rtankson the high grounds of the city. Said Mr 
| Murphy, yesterday 
| ‘“ Mhere is a good location for a reservoir just outside 


i the city limits between the city and the water-worka. 
| A foundation forty to fifty feet high could be 
structed out there and a reservoir be built that would 
hold any amount needed. Then inside the city on some 
of the elevations we could put standpipes or tanks and 
get not only a pressure, but a sure supply 
which we have now only in the cisterns. There is much 
unjust complaint against the water-works. I re 
|member when the water-works question first sprung 
ee the people declared they would not want it in any 

reat quantity. But they have changed their opinion, 
‘can have tapped the mains for domestic uses, steam, 
| ete., until we are using far more water every day than 
| anyone, except, perhaps, a few of us, dreamed we ever 
would. The simple truth is, the water-works system 
will be all right if a little good sense brought to 


the rescue.” 
| 


con 


of water, 


ean be 


“What about the syndicate?” 

Of course the city is not going to part with her 
| water-works. That is out of the question,’—Atlanta 
Constitution, 


| Nasuvitir, Tenn., Pusric Works.—The Finance 
| Committee returned to the City Council a petition that 
they had prepared to submit to the Legislature 
| that they be allowed to issue bonds to the amount of 
$1,000,000. The bonds will be for the following objects; 
| $500,000 of funding bonds, $200,000 of bonds for 
| bridge, $200,000 of bonds for water-works, 
sewers. The petition also set out the 
| issuance of these bonds. Adopted. 
| Bills appropriating $65,000 for an island filter passed 
| second and third readings. 
Bill increasing salary of City Engineer passed second 
| reading. 
| Billappropriating $2,500 for water meters passed sec- 
| ond reading. 

Bill authorizing the Board of Public Works 
Affairs to employ a draughtsman, rodman, ete 
third reading. 

A bill authorizing the appropriation of $164,737, to lay 
the force main pipe from the new water-works plant 
| passed third and last reading. 

A bill authorizing the appropriation of $13,200, for lay- 
ing a crib at the upperisland, and a suction-pipe there- 
| from, passed third reading. : 

| A bill authorizing the appropriation of $8,000 for the 
}improvement of Brown's Creek third 
| reading. 

A bill authorizing the appropriation of $80,000 for the 
purchase and construction of a new pumping station 
at a point near the upper island passed third reading.— 
| Nashville American. 


, asking 


new 
$100,000 for 
necessity for the 


and 
, passed 


passed its 


INDIANAPOLIS WATER-WorkKS.— Under the efficient and 
businesslike management of Mr. F. A. Davis. the In- 
dianapolis Water Company has been brought to a more 
| prosperous condition than ever before in its history. 
| The dam at Broad Ripple, which turns water into the 
} canal which furnishes water-power to drive some of 
| the machinery, has been put into good condition and 


not pay for fire service. The daily consump- | of the Water Commissioners of Clinton, N. Y. The | the canal itself repaired. The pumping machinery 
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which comprises two large Holly steam pumping-en- 
gines, besides the water-power pumps is in excellent 
condition. About three miles of additicnal pipes were 
laid last year, showing a gratifying increase of the 
company’s business. There is no excuse now for the 
people of Indianapolis continuing to drink their dan- 
gerous well-water, for the water company furnishes 
water of excellent quality from their gallery supplied 
by ground-water. The stupid blunder made in con- 
structing an open instead of a closed gallery, and in 
making the slopes so steep that they wash in and fill 
up the bottom, which has to be dredged out from time 
to time, continues to cause annoyance, but it is likely 
that this will be rectified in time and the original de- 
sign of the engineer, a covered gallery, carried out. 
With such a gallery, extended from time to time as 
needed, these works may be made among the best inthe 
country.—Sanitary Engineer. 


FREEZING OF WATER Prpes.—‘‘ An English Sufferer” 
writes to the Toronto Mail—“ Instead of all this fuss 
about the water taps being left running would it not be 
better that the authorities should take some steps to 
see that the water pipes in all newly erected houses be 
so laid and protected from the frost that there would 
be no need for having the taps turned on? It is all 
very wellto draw attention to the water famine which 
is said to be threatening Toronto by the breaking down 
of anengine, but would it not be more to the purpose 
to prevent the water pipes freezing. Directly I turn off 


my taps the water freezes, and it is hours before I can | 
thaw them out, und it is only by keeping the water | 


always running in my bath-room that I can get water 
atall. Ifthe authorities mean business, let them ap- 
point some responsible inspectors who shall see that 
the pipes are properly packed and protected when the 
buildings are put up. This would be infinitely pre- 
ferable to the plan now adopted of making a sud- 
den raid on the occupants of thin, wretchedly built 
shanties.” 

There is a great deal oftruth in “Sufferer’s” letter. 
The foundation of the trouble in many cases is that the 
services are carelessly laid, being exposed to the frost, 
when they should be laid specially with a view to the 
inclemency of our winters. But this cause does not 
cover all the cases of waste by any means. Instances 
are known where the taps areleft open all night 
although the premises are supplied with a waste tap, 
which if used intelligently would render freezing im- 
possible. In anumber of cases the commonest prin- 
ciples of water supply seem not to be understood. And 
in this connection it might be suggested that the Water 
Works Department might get up acard or little pam- 
phlet containing simple rules in relation to waste tap» 
the emptying of the pipes after the waste tap is shut, 
the principles of hot water heating, etc. Ifthis were 
done fewer cases of freezing pipes, bursting stoves, and 
such like domestic casualties would be heard of.—Tor- 
onto Mail. 


Tue KNoxvVILLE, TENN., WATER-WoRKS.—The Chatta- 
nooga Times, of February 2, is responsible for the state- 
ment that “‘an early investigation is to be made into 
the contract between the city of Knoxville and the 
Knoxville Water-works Co.” The same article claims 
that there is not sufficient water in the reservoir to 
meet the demand contracted for; that the reservoir is 
not large enough in time of fire; that the mains are too 
small; that the head or pressure is insufficient, ete. 
We have submitted this statement to Mr. M. T. David- 
son, who built the pumping machinery, and to Messrs. 
Lockett & Fuller, the engineers in charge of the con- 
struction, and obtained from them the following data: 

The Knoxville works were built by the Knoxville 
Water Co,, under a contract with the city. The plans 
and specifications, in all their details, were made by 
the late Moses Lane, C. E., of Milwaukee, in 1878, when 
the city intended to build the works itself. When the 
original project failed and a new contract was made 
with the present company, in 1882, these plans and 
specifications of Moses Lane were made a part of the 
contract; the sites for reservoir and pumping station 
were both designated, and all the details of these plans 
were exactly carried out, with the exception of the sub- 
stitution of a “by-pass” for a small 35 ft. stand-pipe 
originally proposed for an increased fire pressure. This 
contract called for a pumping capacity of 2,000,000 gal- 
ions. Mr. Davidsoninforms us that the pumps actually 
put in have a capacity of 4,000,000 gallons in 24 hours, 
under a head of 234 feet, consequently in this direction | 
the eompany has exceeded its contract. The actual | 
reservoir capacity is 3,200,000 gallons; the size, length 
and weight ofthe mains were all carefully stated in the | 
specifications of Mr. Lane, furnished by the city, and | 
these dimensions were scrupulously adhered to in the | 
distribution system. There were in this system ac- | 
cording to the specifications, 600 feet 16 inch pipe, 2,500 
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be pumped into either division or entirely by the res- 
ervoir and delivered into the main direct. The 16 inch 
pipe from the clear water division connects, about 500 
feetfrom the reservoir, with ai2inch,and an 8inch 
pipe, the 8 inch supplying the residence part of the city, 
and the 12 inch running directly to the thickly built up 
business portion. branching into two 10 inch and one 
4inch at the center of distribution. This center is 146 
feet below the reservoir water line, and, making a fair 
allowance for all contingencies, there should be de- 
livered, at least, 2,800,000 gallons of water per 24 hours. 
There is no point on the city pipe line at which the res- 
ervoir will not furnish an effective fire pressure, with- 
out help from the pumps.” 

The population of Knoxville is about 25,000, and the 
pumping and reservoir capacity, and distribution sys- 
tem as well, should supply each inhabitaut with more 
than 100 gallons daily. The works were thoroughly 
tested when finished, and the city has twice the pump- 
ing capacity it contracted for;so we must confess that 
we see no just cause for complaint, unless, it should be 
inconvenient for the city to foot its bills at present, and 
this is the easiest way out of the dilemma. 


NEWS OF THE WEEK. 


Contracting. 


New Court House.—Locke Courty will build a new 
$25.000 Court House. 


Following bids were received at the Office of the De- 
partment of Public Works, No. 31 Chambers St. New 
York, on February 12th. 

For furnishing (1) 1825 tons Cast-iron Water Pipe, (2) 
75tons Branch pipe and special castings. 

Fox & Drummond, (1) $25.17, (2) $47.50 per ton: total, 
$49,475.75. : 

Camden Iron Works, (1) $24.80, (2) $47.85 per ton; total, 
$48,648.75. 

Warren Foundry & Machine Co., (1) $24.90, (2) $47 per 
ton; total, $48,967,50. 

Gloucester Iron Works, (1) $25.49, (2) $43.09 per ton; 
total, $49,475. 

Contract awarded Feb. 13th to Camden Iron Works, 
provided sureties are approved by Comptroller. 


Raising the Steamer St. John.—The Steamer St. 
John, lately burned snd sunk at her wharf in the City 
of New York, was the largest river steamer in the 
world. She was 417 feet long, 55 feet beam and 96 feet 
wide over the wheel-houses. The original cost was 
$650,000 and the fire insurance was $200,000. On Jan. 
29. 1885, Captain E. R. Lowe, the widely known sub- 
marine engineer, wrecker and diver, obtained the con- 
tract for raising the hull; he at once put his divers to 
work, and personally superintending their work under 
water, first stopped over two hundred holes in the 
steamer; on Feb. 11th he started his steam wrecking 
pumps at 11 a.M., and at noon of the same day the St- 
John was again afloat, and at 12.45 P.M. she was ready 
to be towed to the yard for re-building. The wrecking 
pumps used had a capacity of 32,000 gallons per minute, 
The signal success of Captain Lowe in this very con- 
siderable undertaking adds to his already well earned 
laurels as a successful submarine engineer. 


Following Bids were opened Feb. 16th at Rock Island, 
Ill., by Major A. Mackenzie. Corps of Engineers, U. 8. A, 
for construction of Dredge Hull. Point of dellvery is 
mentioned below with each bid. 

Alfred Cutting, Keokuk, Ia., $3250; Metropolis, Dl., 
$3050, successful bid. 

Diamond Jo. Line of Steamers, Keokuk, Ia., $3500. 

J. Bachelder, Keokuk, Ia., $3795. 

Kahlke & Bro., Keokuk, Ia., $4490. 

H. 8. Brown, Quincy, IIl., $4500. 

Alex, D. Fleck. Grafton, II., $4548. 

Vansant & Edwards, St. Claire, I1., $4740; Keokuk, Ia., 
$4815. 

Edmonds J. Howard, Jeffersonville, Ind., $4800, 

Jacob Eckhardt & Son, Davenport, Ia., $5950. 


Railroad Bridges and Canals. 


New Bridge.—Some of the citizens of the town of 
Wells, Me., are anxious to build a bridge across tide 
waters of Ogunquit river. 


Canada and Atlantic.—The new Canada and Atlantic 
Road was opened last Monday for through business 
from Rouse’s Point to Ottawa. 


The Wisconsin Legislature has passed the bill au- 
thorizing the Chicago, Freeport & St. Paul Railroad 
Company to bridge the Wisconsin, Kickapoo, Chippewa, 
Black and Eau Galle Rivers and Lake St. Croix. 


Bridge Blown Away.—The bridge across the Mad 
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The Southern Cable Railroad Construction Compan y. 
of Cincinnati; capital stock, $300,000 is incorporated. 


The Anniston and Northern railroad, to extend 
from Anniston, Ala.,to Attala, there connecting with 
the Queen and Crescent line, is now an assured enter. 
prise. -The company have been wise enough to buy 
their steel rails on the present market, the price being 
the lowest ever reached in this country, namely $26 per 
ton. 


Bridge Building.—The Athens Shops of the Union 
Bridge Co. have under way a 2,453 foot bridge, to span 


|the Ohio at New Albany, Ind., with two cantilever 


Spans at 483 feet each, also a drawbridge 360 feet long 
for the St. Louis, Iron Mountain & Southern over the 
Arkansas. 


Dominion Parliament.—Bills have been introduced 
to incorporate the Fredericton and St Mary’s railway 
Bridge Company.—Mr. Temple. 

Respecting the Sault Ste. Marie Bridge Company.— 
Mr. Dawson. 


New Bridge.—The steel superstructure and abut- 
ments for the Central Iowa bridge across the Missis- 
sippi River at Keithsburg are to cost $290,000 payable in 
cash or 6 per cent bridge bonds at $5, guaranteed by the 
Central Iowa Railroad Company, and secured by rental 
and sinking fund. There has already been expended 
upon the approaches tothe bridge $80,000. The Phenix 
ville Bridge Co. are the contractors. Messrs. Wm. 
Sooy Smith & Son are the engineers. 


The Clearfield and Jefferson Railway Company is 
chartered. The line will run from the Bells Gap Rail- 
road terminus, in Clearfield County, Pa., to Punxsu- 
tawney, Jefferson County, a distance of thirty-two 
miles. The capital is $1,000,000. The directors are al] 
Philadelphians, as follows: Charles F. Berwind, Aaron 
Fries, John Reilly, Samuel G. Lewis, F. R. Lewis, J. H 
Converse, Allison White. 


The Paintersville and Port Perry Railroad Com- 
pany is chartered. It will runfrom Port Perry, Alle- 
ghany County, Pa., to the main line of the South 
Pennsylvania Railroad at Stair’s Mill, Westmoreland 
County, a distance of forty miles. The capital stock is 
$2,000,000. Lyman D. Gilbert, of Harrisburg, is presi- 
dent, and the directors are all Harrisburgers. Among 
the heavy stock-holders are William T. Sanger and F. 
J. Groetvent, both connected with the South Pennsy!- 
vania Road, and it is asserted that the new road is de- 
signed to tap the cok® producing regions in the inter- 
est of the Vanderbuilt system. 


A New Tunnel.—The Baltimore and Ohio Road wil! 
commence in a few weeks work upon the excavation of 
a tunnel through the hill at Thomas Station, twelve 
miles east of Washington, Pa., on the Wheeling and 
Pttsburg Division. This tunnel is intended to reduce 
the grade, which is now 125 feet to the mile, to 66 feet, 
The new tunnel will be 1,000feet in length and will be 
completed this year, and, when done, will cut off quite 
a distance. It will run under the hill some distance to 
the north of the Thomas Station instead of to the south 
as it is at present. 


Van Buren Ark. R. R. Bridge.—This bridge is the 
Arkansas River crossing of the St. Louis & San Fran- 
cisco R. R. Wm. SooySmith & Son have just taken the 
contract for the building and sinking <f five pneumatic 
caisson piers, from the Union Bridge Co., the contractors 
for the entire structure. Work will be commenced at 
once, and it is expected that the pier work will be fin- 
ished in afew months. The firm of Wm. Sooy Smith & 
Son have completely finished their work upon the piers 
of the Havre de Grace Bridge of the Balt. & Ohio R. R. 


Florida R. R.—Work on the proposed railroad from 
St. Andrew’s Bay, in Florida, to Chipley, is to be com- 
menced forthwith, and the incorporators believe that 
the road will be in running order by June next. The 
company has secured a grant of 257,000 acres of pine 
land along the proposed route, and has a capital of $1, 
000,000, with Judge Aldrich as president. It isproposed 
to settle the territory of this road with foreigners, and 
an immigration agent will be sent to Ireland and other 
parts ofEurope. St. Andrew’s Bay is on the Gulf coast, 
about midway of the western horn of Florida. The 
country is unsettled, and there is said to be a chance 
for development. 


Arkansas River Bridge.—The Iron Mountain Rail- 
road, has concluded to build a new bridge across the Ar - 
kansas River at Little Rock. The contract has been 
awarded to the Union Bridge Company of New York, and 
the new structure will cost several hundred thousand 
dollars. Work is to commence immediately, and the 
draw span is to swing not later than June 1. The new 
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4inch pipe. Mr. Lockett, of the firm of ineers, | Wi24- This is the second time within a few years that 
sai Datieees ieneritads — ’ | the bridge at this place has been blown down. 


says:—" The force main is 14 inch in diameter, 2.300 feet | 

long, and has, in itscourse from the pumps to the res-| The Mobile & West Alabama R. BR. bill passed the 
ervoir, two right angle bends. It connects at the reser- | Alabama Senate, 19 to 7, the convict feature left in. 
voir with a 14 inch pipe entering the settling division | This insures the building of this great railroad by Mil- 
of the reservoir, and also with the 16 inch effluent pipe | ner, from the Mobile Gulf through the splendid coal 
from the clear water division. Three valves are placed | fields of Walker County to Sheffield and the Tennessee 


on these pipes, by the manipulation of which water can | river. 


bridge is to be much heavier than the present structure 
and made so as to stand the weight of the consolidated 
engines. There will be six spans in addition to the 
northern approach. The accomodations for vehicles 
and foot passengers are to be of a high order, and the 
bridge and approaches are to be electtic-lighted. 


The Canadian Pacific.—Jas. Muir, of Muir Bros., 
talks as follows concerning the Canadian Pacific in the 
St. Paul Globe: 
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“The track of the ‘Canadian Pacific is laid to the | Important Railroad Statistics —-Mr. James C. Clarke, President of the Illinois Central Railroad, has sub- 
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mouth of the Beaver River, at the foot of the Selkirk | mitted tothe Hon. John A. Logan, United States Senator from Illinois, a statement showing the miles of rail- 
Range of the Rocky Mountains. Seventeen miles west | road in operation in thirteen selected States in 1884, with area, population, and wealth of those States in 1880 


of the first crossing of the Columbia River, grading is | 


allunder way, this being the distance between Beaver | — 


and the summit of the Selkirk Mountains. Heavy 
work is under way from the summit to the second 
erossing of the Columbia, which is all under contract. 
This winter the contractors have been busily engaged 
transporting construction supplies from Beaver, where 
they were delivered by the railroad company, by horses, 
to the seene of operation. The general construction is 
light and goes on rapidly as the grades are easy, and if 
everything continues as favorably as it has been of late | 
the whole work will be completed by November 1, 1885. 
The Kicking Horse pass, which is now finished, was the | 
greatest and most difficult piece of work on the line 
and required the most skillful engineers. My brother | 
and myself had a contract of two tunnels and three | 
miles to construct on this pass, which we finished last | 
October, and we now have a contract to build two tun- 
nels on the Selkirk range, and some heavy outside work. 
The two all completed were 335 and 330 feet long respect- 
ively, and one of those we have now contracted to build | 
will be 500 feet long; the other has not been determined | 
on yet by the engineers. The grading between Port | 
Arthur and Montreal will be completed shortly, and 
about November ist trains will run between Montreal | 


and area, pop 
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ulation, and wealth of each per mile of railroad. The statement is as follows: 
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and Victoria, B.C. On the west end of the line the dis- | been incorporated with a capital of 500,000, and in con- | and cost much less for repairs and maintenance, it has 


tance yet to construct is 270 miles.” 


The Northern Pacific Junction railway, which will | 


run from Gravenhurst, the present terminus of the | 
Northern railway, to La Vasa, near Callendar, on the | 
Canadian Pacific railway, besides tapping the latter | 
railway for this province, will open up and make an- | 
other large section of country commercially subject to | 
Toronto. Messrs. Hendrie, Symmes & Co., the con- | 
tractors for the construction of the line, have agreed to | 


complete the work before the first of May of next year, 


but at the present rate of progress the work will be | 
completed a considerable time before that date. The 
entire line is in the hands of sub-contractors, and 4,000 | 
men and 1,000 teams are now and have been at work 
during the winter. 

Mr. A. C. Bailly, the engineer in charge of the work: | 
says the country through which the line runs is very 
rough, in that respect the worst he has ever seen. It is 
very much like those parts of the counties of Hastings, 
Addington and Frontenac through which the Ontario | 
division of the Canadian Pacific railway runs. The 
work is granite. The whole line is 111% miles in 
length. 

The engineers located the line many times before | 
they found a satisfactory route, and then what was | 
thought to be the final location was changed to a route | 
more to the westward. Besides an easier line, one of | 
the most important advantages thus gained was the | 
construction of fewer bridges across Muskoka lake. | 
But although there is much rock, there isa great deal | 
of good land in the valleys all along the line. 

At Huntsville a few Americans are about to start a 
cheese factory. This place is beautifully situated on a 
fine river, over which a bridge is being built. The 
stream is 247 feet wide. The bridge will be 40 feet above 
the water. There will be one span of 150 feet and two 
of 80 feet. The whole country is full of deer, which can 
frequently be seen from theroads. Thesub-contractors 








are mostly men who have had similar work on the | 
Ontario and Quebec railway, and are therefore well ac- | 


quainted with their work. A great many of the navvies 
are Italians. Although not as strong as Canadians 
they are steady and do good work. They live almost 


exclusively on bread. Every month regularly they | 


send their earnings home to Italy,a New York banker 
of their own nationality acting as their agent. They do 
this because, like the Chinese, they intend returning to 
their own sunny clime as soon as they become rich 
enough to purchase a few acres of land upon which to 
live there. The Canadian Pacific Railway Company 
have already given orders for the placing of two Pull- 


man sleepers on the line to connect with Toronto as | 


soon as the work is eompleted. 


St. Paul Projects.—The work laid out for next yea 
by the Minnesota & Northwestern Railroad Company 
and the West St. Paul Union Railway & Transfer Com- 


pany, including the construction of the bridge across | 


the Mississippi by the first-named corporation, will in- 
volve an expenditure of probably $550,000. It is now in. 
tended to build one general passenger station in West 
St. Paul, with three others for local travel to this 
side of the river, the buildings to be after the orna- 
mental suburban stations of the Illinois Central near 
Chicago. The Minnesota yards and freight business 
willalso be in West St. Paul. 


work all winter driving piles and sinking piers through 
the ice, will cost $250,000. In length it will be 1,400 feet. 
It isto be constructed of iron and steel, and will eon- 
sist of four fixed spans of 225 feet each and one draw 


span a little over 400 feet long. This draw will be the | 


largest and heaviest in the United States. It will be 
operated by steam power. The piers are expected to be 
done by the middle of March. The most extensive 
biece of work contemplated, however, is the West Side 
levee. The West St. Pau! Transfer Company has just 


The bridge across the | 
river, upon which a large force of men have been at | 


junction with the railway company propose to build 
two and one-half miles of levee twelve feet above the 
natural level of the ground and three feet above the 
river’s high water mark. The material used will. be 
earth, brought over the railroad from the back country, 
and the levee will be faced with stone ripraps for its 
entire length. It is estimated that for the work about 
1,259,000 cubic yards of earth and 50,000 cubie yards of 
stone will be necessary. While the work of construct- 
ing the levee is going on the $15,000 appropriated by 
the Goverment forthe improvement of the river will be 
expended. Maj. Mackenzie, who has charge of the river 
work, having made preparations for working on the 
river channel during the spring. 


Pine county Minn. is authorized to builda bridge 
over Snake river, $3,000. 


A tunnel and railway: in length and engineering 
difficulties greater than the St. Gothard, are projected 
through the Luckmanier Alps, which will be of advan- 
tage chiefly to Eastern Germany, Switzerland, Bavaria 
and Italy. The estimated cost is about $20,000,000. 


The Central Railroad Company Savannah, Ga. are 
making arrangements for the erection of three truck 
warehouses onthe wharf, forthe export of cotton, on 
the latest improved plan, and will shortly commence 
the construction of an iron bridge over the canal, pre- 
paratory to laying a railroad along the river front 


_ The Massillon Bridge Co., have completed the new 

tron and steel bridge over the Big Miami River on the 

| line ofthe C. I. St. L. & C. R. R., and trains commenced 

| running over it onthe 17th. The bridge is 532 feet long 

| and cost $26,000; it rests on the old stone abutments, 

| which were raised some two feet, andthe grade of the 
road has been raised to conform toit. 


New Smelting Works and R. R.—E. A. C. Pew, who 
is at present in Ottawa Canada, and Mr. Eccles, of New 
York, have organized a company to erect smelting 
works at Ironside and to constructa narrow gauge rail - 
| way from Gatineau Point Canada, to Whitefoot Lake, 
| a distance of 40 miles. Application for a charter will be 
| made at the present session of Parliament. The cap- 
ital of the company will be $500,000. 


English Railroad.—An exchange says: “About 10 
per cent of the total cost ofan English railroad is ex- 
| pended in getting permission from Parliament to build 
it. During the last eleven years thirteen of the prin- 
| cipal lines in the United Kingdom have spent $11,250,- 
000 for leave to extend their lines.” 


A Bridge Across The St. Croix River.—WasHINnG- 
| Ton, Feb. 18.—A bill authorizing the construction of 
| a bridge across the St. Croix river at Stillwater, Minn., 
| passed the house and goes to the president for his sig- 
| nature. This will permit the completion of the Minne- 


| apolis and Sault Ste. Marie road, which Minneapolis 





| people believe is going to carry all their wheat to Bos- 
ton and Portland, as it is by way of the Canada South- 
ern road, some 300 miles nearer the seaboard than by 
way of Chicago. 


Proposed East River Tunnel.-Articles of incor- 
poration of the East River Tunnel Railroad Company 
were filed at Albany on the 21st, with a capital stock of 
$2,000,000. The company proposes to build a tunnel be- 
tween Ravenswood, L. I.,anda point between Thirty- 
fourth and Eighty-sixth streets. this city. The entire 
| line of the tunnel will be through solid trap rock. As 
the tunnel will pass under Blackwell's Island twoshafts 
| for light and air will be constructed,—one on each side 
of theisland. The total length of the tunnel will be 3,- 
510 feet, the distance under the river being 2,110 feet, 
| and each approach 700 feet. The estimated cost is $1,- 
500,000, about one-fifth of the estimated cost of the 
Blackwell’s Island Bridge, In addition it is said that 
as a tunnel would offer no obstruction to navigation 





many advantages over a bridge. The tunnel is in- 
tended to offer facilities for every class of travel, giving 
direct communication between all parts of Long Island 
and New York. Among the incorporators are Colonel 
Robert Townsend, R. Maclay Bull, John D. Lawrence. 
ex-Senator John Birdsall, Israel J. Merritt’ William H. 
Bellamy, Colonel James H. Platt, David B. Sickles, L. 
Bradford Prince, E. Holland Nicholl, E. Platt Stratton 
A. G. Montgomery, Jr., and William W. Lawrence. 


Ohio Legislature —Mr. Young of Franklin, has in 
troduced a bill authorizing the Commissioners of 
Franklin County to build a bridge over the Scioto at 
the Clickinger road. 

President pro tem. White laid before the Senate a 
communication from the City Council of Columbus 
asking for the passage of a bill to allow them to borrow 
$50,000 to build a bridge over railroads in the North 
End. 


a 


THE BARBER ASPHALT PAVING COMPANY. 


Irrespective of any advantages to be derived from the 
sheet asphalt pavement, in the luxury and comfort af- 
forded those who ride, to say nothing of the facilities 
secured for light vehicles or heavy and loaded wagons. 
and the sanitary aspect of the case, it is essentially 

| needed in a city like New Orieans, whose streets be- 
come miry and boggy after a rainfall. The value of 
property too becomes materially enhanced by its adop- 
tion, and the beauty and attractiveness of streets 

| either as thoroughfares or popular resorts, greatly aug- 
mented. 

The Trinidad Asphalt Pavement has two especially 

| remarkable qualities (not to mention many others.) 
} 1. Durability of its foundation. It will last forever, 
| yet is easily cut through and replaced. 

2. Malleability of the wearing surface. Under traffic 
or blows, as of a heavy hammer, it compresses, but does 
not disintegrate. Being homogeneous, any portion if 
separate will unite under traffic. 


The surface compresses but wears imperceptibly. It 
is impervious, smooth and noiseless, without being 
slippery. Nothing in its composition to create dust 
and nothiag to which dust will adhere and create mud. 


No less distinguished authorities than Gene-als 
Wright and Meigs, Major Twining and Lieutenant 
Greene of the United States Army commend this pave- 
ment above all others, especially for such celebrated 
streets as Pennsylvania avenue in Washington and like 
well-known avenues. Asingle extract from the report 
of Q. A. Gillmore, Lieutenant-Coionel of Engineers and 
Brevet Brigadier-General, adds great strength to the 
generaltestimony He says, writing to Colonel A. L. 
Barber: 

“T was a member of a Commission which selected your 
pavement for covering Pennsylvania avenue, Washing- 
ton, D. C., in 1876, as the best known pavement for the 
purpose, and nothing has occurred since thes to change 
my opinion that the selection was a wise one. I would 
make the same selection to-day ifthe question was be- 
fore me.”’ 


Over 1,075,000 yards of the Trinidad Sheet Asphalt 
Pavement have been laid with excellent results in 
cities subjected to extreme climatic influences, and 
the success of the work hinges upon the fact that the 
pavement is laid upon the best foundations known to 
the engineers ofthe world—the best hydraulic concrete. 
the absence of coal-tar in its composition, but all the 
asphalt, that eleven years’ experience teaches the pave- 
ment can carry to advantage. 

During the last twelve months the Barber Asphalt 
Paving Company has constructed in Washington, D. 
C.; Omaha, Neb.; Buffalo, N. Y.; Erie and Youngstown. 
Pa., Over 140,000 square yards of sheet asphalt, and have 
contracts made to pave in St. Louis. Washington 
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City and Omaha, Neb., 175,000 square yards in addition, 
and a contract in New Orleans amounting to about 
156,000 square yards. 


The total awards for sheet asphalt in twelve months, | 


470,000 square yards. 


There has been previously laid in the United States | 


over 500,000 square yards. 


What paving company can present a like evidence of | 


publie favor and confidence.—N. Y. Graphic, 24th inst. 
Tue latest electric light project is designed toillumine 
the Atlantic Ocean from the banks of Newfoundland to 
the shores of Ireland. Ten vessels stationed 200 miles 
apart, each riding at a “mushroom” anchor, which per 
mits the vessel to swing round with the tide, are to dis- 
play the lights. These vessels are also to be connected 
together and to the shore by an clectric¢ cable, and thus 
be enabied to send messages to any part of the world. 


Tue Assistant General Counsel of the Lake Shore 
toad was rejoiced recently to receive from some 
anonymous source a clipping from a Detroit paper, on 
which appears an alleged effusion from the Sweet 
Singer of Michigan. She has been silent too, too long, 
and it shows her versatility that with her facile pen she 
should pay a tribute to the counsel fur the company. 
It was written in sentimental blue ink and rhymes 
from north to south and from east to west. Here is one 
stanza of her tender tribute: ‘Mrs. Mary M. Tuttle of 
Ann Arbor, the officers of the se Shore do abhor. 
In ’88 to Cleveland she wished to ge.,and she entered 
the car down at Toledo. As she ‘had no tickets she 
offered money, but the conductor did not think it 
funny. Down at Sandusky he put her off the train. 
She sued the company that she might have gain, and a 
very small amount she did obtain, $.50 gave her pain.’’— 
Cleveland Herald, 20th. 


A MounTAiN THAT Moves.—Over in Churchill county, 
Nevada, there is a great curiosity, mention of which we 
do not remember to have ever seen inthe papers. This 
curiosity is nothing more nor less than a traveling 
mountain of sand. The winds have gathered together 
a great heap of sand and keep it constantly moving 
like an immense glacier. It crawls steadily along over 
valleys and through canyons, never ceasing, the sands 
making a low musical sound as they rub against each 
other, much as they do around the Sphinx every morn- 
ing at sunrise, which gave rise to the legend that the 
stony statue was greeting the morning sun with asong. 


But the moving mountain of Churchill contains still | 


another peculiarity, While its sides are symmetrically 
formed and lay in folds like solidified waves there is no 
cone at the top. Instead of it going to a peak there is a 
hole there made by counter winds, and whoever is rash 


enough to seale the ridge and pass into that hole pays | 


for his rashness with his life, for the fickle sands yield 
beneath his feet, and the more he struggles to get back 
the faster he sinks, until he is smothered to death 
The Indians tell of several of their tribe having been 
thus swallowed up, and no trace has ever been found 
of them since.— Reese River Reveille. 
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ProvipENcE, R. I., has wdinetha's the Goddare 
plan for improved terminal facilities by bring- 
ing the railroad through the city on elevated 
tracks, and giving up of the Cove Park for 
railroad purposes. A magnificent new union 
depot is to be built. The cost to the railroad 
will be about $3,000,000 and to the city about 
$1,000,000. It is expected that these improve 
ments will make Providence a great railway 
centre and a rival of Boston. 





